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lARD  CLOVER  SEED  AND  ITS  TREATMENT  IN  HULLING. 

By  Geoege  T.  Habbington,  Scientific  Assistant,  Seed  Laboratory. 
INTRODUCTION. 

The  seeds  of  many  species  of  the  clover  family  are  frequently  in- 
capable of  readily  taking  up  the  water  necessary  for  their  germina- 
tion. The  reason  for  this  incapacity  is  that  the  seed  coats  of  such 
seeds  are  completely  waterproof — at  least  for  a  time. 

Seeds  having  such  impervious  seed  coats  are  known  as  hard-coated 
or  simply  as  hard  seeds. 

OCCURRENCE   AND   SIGNIFICANCE  OF  HARD  CLOVER   SEEDS. 

The  occurrence  of  varying  proportions  of  hard  seeds  in  com- 
[nercial  lots  of  the  different  clovers  has  long  been  recognized.  The 
question  of  the  agricultural  value  of  these  hard  clover  seeds  has  been 
much  discussed.  Nearly  all  such  seeds  will  lie  in  water  or  in  wet 
cloths  for  many  months  without  change,  and  frequently  many  of 
them  will  remain  unchanged  after  several  years  in  water.  As  soon, 
lowever,  as  the  waterproof  seed  coat  is  broken  or  becomes  permeable 
to  water  the  seed  takes  up  water  rapidly  and  usually  germinates,  pro- 
ducing a  strong,  healthy  seedling.  It  is  of  importance  to  the  farmer 
who  sows  clover  seed  that  germination  should  occur  promptly  in- 
stead of  after  a  delay  of  indefinite  duration,  pending  a  change  in  the 
seed  coat.  Herein  lies  the  greater  value  of  clover  seed  which  is  not 
lard ;  that  is  to  say,  which  is  not  impervious  to  water.  Hard  clover 
seed,  especially  hard  sweet-clover  seed,  may  under  certain  conditions 
36  of  value.  If  sowed  early  in  the  spring  or  late  in  the  fall,  so  that 
t  lies  in  the  ground  during  freezing  weather  preceding  the  first  grow- 
ng  season,  much  of  it  will  germinate.  Again,  hard  seeds  remaining 
n  the  soil  will,  after  the  first  winter,  help  to  improve  a  clover  stand 
svhich  is  poor  in  spots.  For  ordinary  seeding  purposes  good  clover 
seed  which  is  not  hard  is  always  preferable. 

Note. — The  facts  brought  out  in  this  bulletin  are  of  special  interest  to  farmers  wh» 
jrow  clover  for  the  seed,  to  farmers  who  sow  clover  seed,  to  seedsmen,  and  to  the  manu- 
acturers  and  operators  of  clover-hulling  machinery. 
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THE  HARDNESS  OF  COMMERCIAL  CLOVER  SEED  COMPARED  WITI 
THAT  GATHERED  AND  CLEANED  BY  HAND. 

The  percentage  of  hard  clover  seeds  in  commercial  lots  of  rec 
clover,  alsike  clover,  and  white  clover  usually  is  comparatively  small 
In  commercial  lots  of  sweet-clover  seed  the  proportion  varies  fron 
less  than  10  per  cent  in  some  lots  to  more  than  90  per  cent  in  others 
The  writer,  however,  has  found  a  very  large  percentage  of  hard  seed 
in  hand-harvested  and  hand-huUed  lots  of  each  of  these  four  kinds  o: 
clover.  The  present  bulletin  reports  the  results  of  investigations  t< 
discover  the  reason  for  this  difference  between  commercial  clover  seec 
and  clover  seed  gathered,  hulled,  and  cleaned  by  hand,  and  also  th 
relation  of  certain  other  factors  to  the  character  and  size  of  th 
clover-seed  crop. 

THE  HARDNESS  OF  CLOVER  SEED  NOT  A  VARIETAL  CHARACTER 

ISTIC. 

It  was  at  first  thought  that  extreme  hardness  of  seed  might  be  i 
hereditary  characteristic  of  varieties  or  strains  of  the  different  clover 
in  contrast  to  others  which  possessed  no  such  tendency.  That  this  ii 
not  the  case  is  proved  by  the  results  of  trials  upon  the  experimenta 
plats  of  the  Seed  Laboratory  during  the  past  six  years  (1909  to  1914 
inclusive) .  All  of  the  seed  harvested  from  these  plats  has  been  gath 
ered  in  small  lots  and  hulled  by  hand.  Each  lot  of  this  hand-hullec 
seed  has  contained  a  large  percentage  of  hard  seeds.  The  percentage 
has  been  as  great  in  lots  grown  from  seed  only  one-twentieth  o: 
which  was  hard  as  in  lots  from  seed  nineteen-twentieths  of  whicl 
was  hard. 

THE  HARDNESS  OF  CLOVER  SEED  INDEPENDENT  OF  SOIL,  SEA 
SONAL,  AND  CLIMATIC  CONDITIONS. 

SOIL. 

Eed-clover  seed,  alsike-clover  seed,  white-clover  seed,  and  whit( 
sweet-clover  seed  have  been  grown  on  heavy  clay  soil  and  on  ligh 
sandy  soil  with  the  same  degree  of  hardness  in  the  resulting  crop  o: 
hand-hulled  seed.  Seed  gathered  from  wild  wayside  plants  has  beei 
very  hard  also. 

SEASON. 

Samples  of  well-matured  clover  seed  of  one  or  more  of  the  foui 
kinds  named  in  the  preceding  paragraph  have  been  harvested  anc 
hulled  by  hand  each  season  for  the  last  six  years.  Each  of  thes( 
samples  has  contained  a  large  proportion  of  hard  seeds.  Further 
more,  if  the  seed  is  equally  well  matured  it  makes  no  differenci 
whether  it  is  harvested  early  from  the  first  growth  of  the  plants  oi 
later  from  the  second  growth,  the  first  growth  being  cut  green. 

CUMATE. 

Samples  of  seed  grown  from  the  same  original  lots  near  Wash- 
ington, D.  C,  at  Burlington,  Vt.,  at  Madison,  Wis.,  at  Corvallis 
Oreg.,  at  Columbus,  Mo.,  at  Wooster,  Ohio,  and  at  Yuma,  Ariz.,  and 
harvested  and  hulled  by  hand,  have  all  contained  a  large  proportioi 
of  hard  seeds. 
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THE  HARDNESS  OF  RED-CLOVER  SEED  INDEPENDENT  OF  ITS 
COLOR  AND  SIZE,  PROVIDED  THE  DEGREE  OF  MATURITY  AND 
METHOD  OF  HANDLING  ARE  THE  SAME. 

COLOR. 

In  one  lot  of  hand-hulled  red-clover  seed  88  out  of  every  100  seeds 
were  pure  yellow.  In"  another  lot  83  out  of  every  100  seeds  were 
dark  purple.  Each  of  these  two  lots  had  83  per  cent  of  hard  seeds. 
The  average  percentage  of  hard  seeds  in  12  lots  of  predominantly 
light-colored  seed  was  89;  the  average  in  16  lots  of  predominantly 
dark-colored  seed  was  88. 

SIZE. 

One  lot  of  hand-hulled  red-clover  seed  which  weighed  990  milli- 
grams per  thousand  seeds  and  another  lot  which  weighed  1,949  milli- 
grams per  thousand  seeds  had,  respectively,  84  per  cent  and  82  per 
cent  of  hard  seeds.  In  a  large  number  of  other  weighed  lots  the 
proportion  of  hard  seeds  was  wholly  independent  of  the  size  of  the 
seeds. 

THE  EFFECT  OF  HARVESTING  AND  HULLING  OPERATIONS  ON 

CLOVER  SEED. 

During  September,  1914,  the  writer  visited  the  Fond  du  Lac 
clover-seed  region  of  Wisconsin  and  procured  a  large  number  of 
samples  of  red-clover  heads  taken  from  standing  clover  and  from 
clover  in  the  windrow,  cock,  mow,  and  stack,  as  well  as  samples  of 
seed  taken  immediately  after  it  left  the  hulling  machine.  A  smaller 
number  of  samples  was  procured  of  alsike  clover,  white  clover,  and 
white  sweet  clover,  both  hulled  and  in  the  heads.  Additional  sam- 
ples were  obtained  from  farmers  and  from  operators  of  hulling 
machines  as  the  clover  hulling  advanced. 

The  seeds  from  these  samples  of  clover  heads,  procured  as  stated 
in  the  preceding  paragraph,  were  rubbed  out  from  the  hulls  by 
hand.  Both  these  lots  and  other  lots  of  seed  which  were  hulled  by 
machine  were  subjected  to  germination  tests  in  the  Seed  Laboratory. 

The  data  obtained  in  testing  the  various  samples,  the  results  of  the 
germination  tests,  and  the  results  of  physical  examinations  of  some 
of  the  samples  show  the  effect  of  the  various  methods  of  curing  and 
storing  the  unhulled  clover  and  the  effect  of  the  hulling  operation 
upon  the  hardness  and  other  characteristics  of  the  seed. 

THE   EFFECT   OF   MACHINE   HULLING   UPON   THE   GERMINATION 
AND  HARDNESS  OF  CLOVER  SEED. 

In  making  the  germination  tests  200  well-delevoped,  bright-look- 
ing seeds  of  each  lot  were  used.  A  few  seeds  softened  but  did  not 
germinate.  These  were  excluded  from  the  computed  results  of  the 
germination  tests.  In  this  way  immature  seeds,  seeds  injured  by 
unfavorable  conditions  either  before  or  after  cutting  the  clover, 
seeds  infested  by  the  chalcis  fly,  and  a  few  seeds  badly  broken  by 
the  hulling  machine  were  eliminated.  The  result  of  each  test  shows, 
therefore,  for  each  100  viable  seeds  how  many  germinated  and  how 
many  remained  hard  at  the  end  of  the  germination  test. 
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In  a  little  more  than  half  the  cases  the  machine-hulled  sample: 
and  those  hulled  by  hand  were  taken  from  clover  which  was  growi 
in  the  same  fields. 

Table  I  shows  the  average  number  of  hard  seeds  per  hundred  seed 
in  the  hand-hulled  and  in  the  machine-hulled  samples  of  each  kin( 
and  the  number  of  samples  from  the  germination  tests  of  which  eacl 
average  is  derived. 

Table  I. — Average  number  of  hard  seeds  per  hundred  in  hand-hulled  wnd  i 
machine-hulled  lots  of  clover  seed. 


Kind  of  seed  and 
number  of  samples. 

Manner  of 
hulling. 

Average 
number  of 
hard  seeds 

•per  100. 

Kind  of  seed  and 
number  of  samples. 

Manner  of 
hulling. 

Average 
number  o 
hard  seed 

per  100. 

Eed  clover: 

299  samples 

208  samples 

Alsike  clover: 

21  samples 

36  samples 

By  hand 

By  machine... 

By  hand 

By  machine... 

92 
17 

90 

18 

White  clover: 

9  samples 

5  samples 

White  sweet  clover: 

6  samples 

1  sample 

By  hand 

By  machine... 

By  hand 

By  machine... 

< 

< 

Of  each  100  hand-hulled  seeds  of  each  kind  90  or  more  were  hard 
This  indicates  that  in  the  natural  condition  nine-tenths  or  more  o 
the  fresh,  well  -  matured  seeds  of  these  kinds  of  clover  are  har( 
coated. 

Only  17  of  each  100  machine-hulled  red-clover  seeds,  18  of  each  lOi 
machine-hulled  alsike-clover  seeds,  34  of  each  100  machine-hullec 
white-clover  seeds,  and  20  of  each  100  machine-hulled  white  sweet 
clover  seeds  were  hard.  Evidently  a  great  decrease  in  the  proportioi 
of  hard  seeds  is  caused  by  hulling  them  in  a  clover  huller.  In  othe 
words,  of  every  100  pounds  of  clover  seed  about  90  pounds  go  int< 
the  huller  as  hard-coated  seeds  of  uncertain  value,  and  of  these  9' 
pounds  60  or  TO  pounds  leave  the  huller  as  valuable  seeds  capabl 
of  prompt  germination  and  vigorous  growth. 


THE  HULLING   CYLINDER  AND  ITS   EFFECT  ON  THE   HARDNESI 

OF  CLOVER  SEED. 

After  the  clover  heads  are  removed  from  the  straw  by  the  thrashini 
cylinder  of  the  hulling  machine  they  are  passed  over  another  large 
cylinder,  where  the  seeds  are  hulled.  This  hulling  cylinder  is  com 
pletely  covered  with  a  coarse  steel  rasp  and  revolves  within  a  con 
cave  which  is  covered  with  the  same  material.  The  concave  is  usuall; 
set  so  that  there  is  just  room  for  the  seeds  to  pass  between  it  and  th 
cylinder.  The  severe  rubbing,  with  the  pressing  which  the  seeds  un 
dergo  in  passing  between  the  hulling  cylinder  and  the  concave,  no 
only  removes  the  hulls  but  so  alters  most  of  the  seed  coats  that  the] 
become  capable  of  admitting  water.  Nearly  all  the  seeds  show  n< 
visible  indication  of  this  change,  but  frequently  a  few  seeds  out  o 
every  hundred  are  noticeably  broken.  Some  of  these  broken  seed 
are  not  injured  except  in  their  power  to  retain  their  vitality  for  i 
long  period  of  time.  Others  are  broken  in  such  a  manner  as  to  mak 
them  valueless. 
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HE    COMPARATIVE    HARDNESS    OF    RED-CLOVER    AND    ALSIKE- 
CLOVER  SEED  HULLED  BY  DIFFERENT  MACHINES. 

Samples  of  hulled  clover  seed  were  received  during  the  clover- 
ulling  season  from  six  different  operators  of  clover  hullers. 

The  samples  sent  by  each  operator  were  hulled  from  clover  grown 
Q  a  number  of  somewhat  widely  separated  farms.  Comparative 
sfaminations  of  these  samples  show  considerable  difference  in  the 
)ndition  of  the  seeds  hulled  by  the  various  machines. 

Table  II  shows  the  average  number  of  hard  seeds  per  hundred  in 
le  samples  of  machine-hulled  red  clover  and  alsike  clover  received 
:om  each  huller  operator. 

ABLE  II. — Average  number  of  hard  seeds  per  hundred  in  samples  of  red-clover 
and  alsilce-clover  seed  hulled  hy  different  machines. 


Red  clover. 

Alsike  clover. 

Red  clover. 

Alsike  clover. 

Aver- 

Aver- 

Aver- 

age 

Average 

age 

age 

MacMae. 

Num- 

num- 

Num- 

nvunber 

Machine. 

Num- 

num- 

Num- 

num- 

ber of 

ber  of 

ber  of 

of  hard 

ber  of 

ber  of 

ber  of 

ber  of 

sam- 

hard 

sam- 

seeds 

sam- 

hard 

sam- 

hard 

ples. 

seeds 

ples. 

ffi 

ples. 

seeds 

ples. 

seeds 
100. 

3.1 

38 
17 

25 

10 

11 

13 

5 

10 

No.4 

38 
16 

28 

14 
22 

36 

2 
8 

1 

20 

3.2 

No.5 

20 

3.3 

3 

10 

No.  6 

37 

In  samples  both  of  red  clover  and  of  alsike  clover  hulled  by  ma- 
line  No.  1  an  average  of  10  seeds  per  100  were  hard.  In  samples 
ulled  by  machine  No.  6  an  average  of  36  red-clover  seeds  per  100 
Qd  37  alsike-clover  seeds  per  100  were  hard.  The  samples  hulled 
y  the  other  machines  were  intermediate  in  their  proportion  of  hard 
jeds  between  the  samples  hulled  by  these  two  machines. 

CLOVER  HULLERS  AS  SCRATCHING  MACHINES. 

A  number  of  machines  have  been  devised  at  different  times  for 
le  purpose  of  scratching  or  abrading  hard  seeds  so  that  they  will 
erminate  readily.  The  possible  effectiveness  of  the  clover  huller 
1  bringing  about  this  result  has  never  been  seriously  considered, 
'he  results  of  this  investigation  as  given  in  the  preceding  pages 
low  that  the  clover  huller  in  practice  alters  a  large  proportion  of 
ie  hard  seeds  so  that  they  will  germinate  promptly.  In  fact,  the 
roportion  of  hard  seeds  in  a  sample  of  clover  seed  seems  to  express 
iversely  the  effectiveness  of  the  huller  as  a  scratching  machine  at 
tie  time  when  the  sample  under  consideration  was  hulled.  It  is  a 
uestion  of  great  interest  whether  the  construction  or  operation  of 
tie  types  of  hulling  machines  now  in  use  could  be  so  modified  as  to 
iave  "  hard  "  none  of  the  seeds  which  they  hull. 

Of  the  hulling  machines  mentioned  in  Table  II,  No.  6  was  of  one 
lake  and  the  other  five  of  another  make,  differing  somewhat  in  detail, 
bough  of  the  same  general  type.  The  differences  in  the  proportion 
f  hard  seeds  in  samples  hulled  by  the  various  machines  were  practi- 
ally  constant  through  the  hulling  season.     Possibly  differences  in 
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the  construction  of  the  two  kinds  of  machines  cause  the  higher  pro- 
portion of  hard  seeds  in  samples  hulled  by  machine  No.  6.  On  the 
other  hand,  the  differences  between  the  samples  hulled  by  the  other 
five  machines,  which  were  all  of  one  kind,  indicate  that  the  method 
of  operating  the  huller  influences  the  proportion  of  hard  seeds  in 
the  hulled  product. 

SEEDS  BROKEN  OR  MARKED  IN  THE  HULLING  MACHINE. 

As  previously  stated,  a  few  seeds  were  broken  by  the  hulling 
machine.  Twenty-five  bright,  well-matured  seeds  of  each  of  a  num- 
ber of  samples  of  machine-hulled  red-clover  seed,  50  seeds  of  one 
sample  of  machine-hulled  alsike  clover,  and  50  seeds  of  one  sample 
of  machine-hulled  white  clover  were  examined  for  the  presence  of 
such  seeds.  All  seeds  with  breaks  in  the  seed  coats  sufficient  to  be 
seen  with  a  binocular  magnification  of  28  diameters  were  removed. 
The  remaining  seeds  and  a  like  number  of  seeds  from  the  corre- 
sponding hand-hulled  samples  were  then  submitted  to  four  different 
seed-testing  experts,  each  of  whom  was  totally  unable,  even  with  the 
help  of  a  binocular  microscope,  to  determine  by  the  appearance  of 
the  seeds  which  samples  were  hulled  by  hand  and  which  by  machine. 
Since  comparatively  few  seeds  in  the  machine-hulled  samples  were 
broken  and  the  remainder  were  nearly  all  capable  of  germination, 
it  follows  that  the  effect  of  the  hulling  machine  on  nearly  all  of  the 
seeds  was  produced  without  leaving  any  visible  evidence  in  their 
appearance. 

THE  NUMBER  OF  SEEDS  BROKEN  BY  DIFFERENT  MACHINES  AND 
THE  CHARACTER  OF  THE  BREAKS. 

Ten  samples  of  red  clover  hulled  by  machine  No.  1  and  10  sam- 
ples of  red  clover  hulled  by  machine  No.  6  were  selected  for  com- 
parison. Fifty  bright,  well-matured  seeds  of  each  sample  were 
examined  for  the  presence  of  broken  seeds  or  broken  seed  coats, 
using  binocular  lenses  which  magnified  65  diametei^.  Breaks  were 
found  in  an  average  of  about  1  seed  in  50  in  the  samples  hulled 
by  machine  No.  6,  and  in  an  average  of  about  1  seed  in  6  in  the 
samples  hulled  by  machine  No.  1.  All  of  the  breaks  in  the  seeds 
hulled  by  machine  No.  6  and  a  part  of  the  breaks  in  the  seeds 
hulled  by  machine  No.  1  were  minute  cracks  in  the  seed  coats. 
However,  a  few  of  the  seeds  hulled  by  machine  No.  1  were  so  broken 
as  to  destroy  the  embryo ;  in  still  others  large  pieces  of  the  seed  coat 
were  broken  away,  exposing  a  paH  of  the  embryo.  This  breaking 
of  the  seeds  sliould  be  avoided  as  far  as  possible.  The  problem  of 
the  adjustment  and  operation  of  the  huller  seems,  then,  aside  from 
the  mere  hulling  and  cleaning  of  the  seeds,  to  be  a  matter  of  the 
maximum  reduction  of  the  hardness  of  the  seeds  with  a  minimum 
amount  of  breaking  of  the  seeds. 

THE  EFFECT  OF  ROTTING  THE  CLOVER  IN  FIELD  OR  STACK  UPON 
THE  QUALITY  AND  YIELD  OF  CLOVER  SEED. 

Many  farmers  allow  their  clover  to  rot  for  several  weeks  after 
cutting  before  they  stack  it  or  draw  it  to  the  bam. 

Sometimes  red  clover  cut  early  is  allowed  to  lie  in  the  swaths  or 
windrows  for  two  months,  or  even  longer,  exposed  to  all  kinds  of 
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weather  conditions.  Frequently,  also,  clover  stacks,  if  poorly  con- 
stiiicted  or  unprotected,  become  wet  and  musty.  Sometimes  m  wet 
portions  of  the  stack  the  clover  straw  will  even  become  very  black 
and  largely  decomposed  before  the  seed  is  hulled.  The  effect  of 
such  exposure  in  field  or  stack  is  to  cause  the  swelling  and  some- 
times the  germination  of  seeds  which  are  not  protected  by  hard 
seed  coats. 

Even  if  they  do  not  germinate,  seeds  which  have  been  thoroughly 
swollen  for  some  time  and  subsequently  dried  are  of  no  value.  They 
are  brown,  frequently  wrinkled,  with  a  lusterless  appearance  and 
rough  texture  of  the  seed  coat,  and  they  possess  very  low  vitality, 
if  they  are  not  actually  dead.  If  the  seeds  are  not  thoroughly  dry 
in  the  heads  when  cut  and  the  cut  clover  is  rained  upon  before  it  has 
had  time  to  dry,  a  great  many  seeds  may  be  destroyed  in  this  manner. 
The  damage  may  become  still  greater  if  portions  of  a  stack  heat  and 
become  very  warm  as  well  as  wet. 

In  a  locality  where  frequent  rains  occur  during  the  clover-ripening 
season  some  seeds  will  germinate  and  others  will  become  brown  and 
dead  even  before  the  clover  is  cut.  The  proportion  thus  affected 
before  the  clover  is  cut  is  small. 

The  proportion  of  dead  or  germinated  seeds  in  the  hulled  product 
increases  according  to  the  exposure  of  the  clover  previous  to  hull- 
ing. For  example,  (1)  169  small  samples  of  red  clover  were  gathered 
in  the  heads,  hulled  by  hand,  and  examined  for  the  presence  of  germi- 
nated seeds.  One  sample  in  every  15  gathered  from  standing  clover, 
1  sample  in  every  7  gathered  from  cut  clover  which  showed  no  evi- 
dence of  unusual  exposure,  2  samples  in  every  5  from  the  dry  outsides 
of  stacks  and  from  mows  in  the  barn,  3  samples  in  every  5  from  the 
very  wet  and  sometimes  rotten  undersides  of  cocks  or  windrows, 
where  they  had  lain  for  weeks,  and  3  samples  in  every  5  from  wet, 
decayed  portions  of  unprotected  stacks  contained  germinated  seeds. 
(2)  A  number  of  samples  were  carefully  examined  for  the  propor- 
tion of  dead  and  germinated  seeds.  The  average  proportion  of  dead 
or  germinated  seeds  in  17  samples  of  red-clover  seed  gathered  from 
standing  clover  was  1  seed  in  every  25.  The  average  proportion  in 
13  samples  taken  from  the  dry  tops  of  windrows  or  cocks  also  was  1 
seed  in  every  25,  but  the  average  proportion  in  13  other  samples 
taken  from  the  w^et,  sometimes  moldy  or  decaying  bottoms  of  the 
same  windrows  and  cocks  was  1  seed  in  every  12.  (3)  The  average 
proportion  of  dead  or  germinated  seeds  in  4  samples  taken  from  the 
dry  outsides  of  stacks  was  1  seed  in  every  16 ;  the  average  proportion 
in  4  other  samples  taken  from  wet  and  decomposing  areas  in  the 
interior  of  the  same  stacks  was  1  seed  in  every  4. 

It  is  impossible  to  estimate  the  loss  occasioned  by  unfavorable 
weather  conditions  while  the  clover  lies  upon  the  ground  or  is  stored 
in  stacks,  but  it  must  in  some  cases  be  considerable. 

ROTTING  OR  SWEATING  CLOVER  BEFORE  HULLING  UNNECES- 
SARY. 

The  writer  saw  one  owner  and  operator  of  a  clover  huller  hulling 
clover  from  two  different  fields  on  his  own  farm.  The  clover  from 
one  field  had  been  cut  for  several  weeks,  during  the  most  of  which 
time  it  had  lain  in  windrows.    The  seed  which  it  yielded  was  inferior 
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in  grade,  by  reason  of  the  dead,  brown  seeds  which  it  contained. 
These  could  probably  be  removed  satisfactorily,  but  the  yield  would 
be  lessened  by  removing  them.  The  clover  from  the  other  field  was 
cut  three  or  four  days  before  the  hulling  of  it  commenced.  It  was 
well  cured;  it  seemed  to  hull  about  as  easily  as  the  clover  from  the 
first  field,  and  it  yielded  a  product  practically  free  from  dead,  brown 
seeds.  Some  other  farmers  in  the  vicinity  also  hulled  their  clover 
from  the  field  as  soon  after  cutting  as  it  was  thoroughly  dry,  and  still 
others  cured  their  clover  rapidly,  as  if  for  hay,  and  stored  it  previous 
to  hulling,  either  in  the  barn  or  in  well-covered  stacks. 

The  best  practice  would  seem  to  be  to  allow  the  clover  to  become 
as  ripe  as  possible  without  loss  from  shelling,  cut  it  in  good,  bright 
weather,  and  then  protect  it  from  exposure  to  rains.  If  a  huller  can 
be  procured  at  once,  hulling  direct  from  the  field  will  economize 
labor.  If  it  is  necessary  to  delay  the  hulling,  damage  and  loss  to  the 
seed  crop  will  be  avoided  by  storing  the  clover  in  a  barn  or  in  a  care- 
fully constructed  and  well-covered  stack. 

SUMMARY. 

By  hard  seeds  is  meant  seeds  whose  seed  coats  are  impervious  to 
water.  While  such  seeds  remain  hard,  they  are  unable  to  absorb  the 
water  necessary  for  their  germination. 

In  nature,  nine-tenths  or  more  of  the  well-matured  seeds  of  red 
clover,  alsike  clover,  white  clover,  and  white  sweet  clover  are  hard. 
Hard  clover  seeds  are  sometimes  of  value,  but  are  usually  much 
inferior  to  good  seeds  which  are  not  hard. 

The  hardness  of  well-matured  clover  seed  is  not  influenced  mate- 
rially by  conditions  of  soil,  by  seasonal  variations,  by  climatic  condi- 
tions, or  by  the  time  at  which  the  seed  is  harvested. 

The  hardness  of  well-matured  red-clover  seed  is  not  related  to  its 
color  or  size. 

The  rotting  of  clover  in  field  or  stack  kills  some  of  the  seeds  and 
may  reduce  the  quality  of  the  hulled  crop,  but  it  does  not  affect  the 
proportion  of  hard  seeds  in  the  hulled  crop  after  the  dead  seeds  are 
removed. 

The  rotting  of  the  clover  in  field  or  stack  or  sweating  it  in  the  mow 
before  hulling  is  not  necessary.  To  secure  the  greatest  yield  and 
highest  quality  of  seed  the  clover  should  be  cured  and  stored  with  as 
little  wetting  as  possible. 

The  rubbing  which  clover  seed  receives  in  the  hulling  machine 
greatly  reduces  the  proportion  of  hard  seeds,  but  frequently  breaks 
some  of  the  seeds. 

The  clover-seed  huller  is,  therefore,  an  effective  scratchmg  machme. 
The  aim  should  be  to  have  the  huller  so  constructed  and  so  operated 
as  to  reduce  the  proportion  of  hard  seeds  to  the  greatest  possible 
extent  and  at  the  same  time  to  break  the  smallest  possible  number  of 
seeds. 
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INTRODUCTION. 

The  South  for  many  years  purchased  much  of  its  commercial  hay 
From  northern  and  western  growers.  The  quantity  and  value  of  hay 
brought  yearly  into  each  of  the  cotton-producing  States  has  recently 
been  approximately  determined  by  the  Bureau  of  Crop  Estimates. 
These  figures,  with  an  estimate  of  the  increase  in  acreage  in  each 
State  necessary  to  produce  the  tonnage  now  imported,  are  shown  in 
Table  I. 


Note.— This  buUetm  is  designed  to  furnish  mformation  on  the  subject  of  hay  growing  to  those  farmers 
fca  the  South  who  are  contemplating  changing  from  cotton  growing  to  some  other  money  crop. 
93030°— Bull.  677—15 1 
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Table  I. — Quantity  and  value  of  hay  shipped  into  the  Cotton  States  yearly. 


Quantity. 

Value. 

Increase  of 

acreage 

necessary 

to  grow 

the  hay 

now 

brought 

into  the 

State.  I 

Jncreas 
of  acrea^ 
over  th 

crop  o 
1914  nee 
essarv  t 
produc 

all  the 
hay  con 
sumed 

Virginia.  ..-■:-.  L : 

Tons. 

200,000 

100,000 

90,000 

130,000 

80,000 

90,000 

70,000 

70,000 

250,000 

100,000 

125,000 

$2,960,000 
1,520,000 
1,413,000 
2,119,000 
1,344,000 
1,206,000 
826,000 
840,000 
2,550,000 
1,110.000 
1,  738, 000 

A  crcf. 

160,000 
80,000 
72,000 

104,000 
64,000 
72,000 
56,000 
56,000 

200,000 
80,000 

100,000 

Per  ecu 
24 

25 

South  Cai'olina                

34 

41 

Florida         

133 

Alabama 

32 

Mississippi 

26 

Louisiana                                              .          .... 

28 

Texas 

44 

Arkansas                                     

25 

12 

Total. 

1,305,000 

17,626,000 

1,044,000 

1  Computed  from  the  average  hay  production  of  1.25  tons  per  acre. 
DIFFICULTIES  IN  THE  WAY  OF  PRODUCING  MARKET  HAY  IN  THE  SOUTI 

There  must  be  some  serious  obstacles  in  the  way  of  producing  ha 
when  a  great  agricultural  section  imports  more  than  one-fifth  of  a 
the  hay  it  uses.  These  difficulties  should  be  known  and  well  undei 
stood  by  every  farmer  before  he  attempts  to  produce  market  hay  i 
the  South.  One  of  the  difficulties  is  in  the  matter  of  curing.  Th 
South  has  a  heavy  rainfall,  and  rain  often  comes  at  the  time  of  ha] 
vesting  the  hay  crop.  Weather-stained  hay,  unless  badly  damaget 
is  quite  satisfactory  for  feeding  farm  stock,  but  there  is  a  stron 
prejudice  against  it  on  city  markets. 

Another  drawback  to  hay  production  in  the  South  is  the  lack  c 
suitable  hay  plants  that  will  thrive  under  the  general  climatic  and  so 
conditions  which  prevail  over  most  of  that  area.  Nearly  one-half  i; 
all  the  hay  produced  in  the  United  States  consists  of  timothy  an 
red  clover.  Neither  of  these  plants  does  well  in  the  cotton  beli 
Alfalfa,  which  forms  about  one-eighth  of  all  the  hay  produced  in  thi 
country,  has  not  been  successfully  grown  in  the  South  except  i 
limited  areas. 

That  it  is  practicable  for  the  farmers  of  the  South  to  produce  all  th 
hay  needed  on  their  farms  is  demonstrated  knowledge.  There  is  muc 
difference,  however,  between  producing  hay  for  farm  consumption  an^ 
for  the  market.  For  home  use,  cowpeas,  soy  beans,  Bermuda  grass 
com,  sorghum,  and  a  number  of  other  fodder  plants  answer  ver; 
well,  but  these  crops  preserved  as  hay  do  not  meet  the  general  marke 
requirements.  A  hay  to  compete  with  timothy,  clover,  or  alfalfa  oi 
the  city  markets  must  be  capable  of  being  growai  readily ;  it  must  b 
palatable;  it  must  offer  no  serious  obstacles  in  the  matter  of  curing 
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)almg,  and  shipping;  and  it  must  be  free  from  the  danger  of  becoming 
I  weed  pest  if  the  seed  gets  into  cultivated  land.  If  it  possesses  all 
liese  characteristics  it  may  become  a  competitor  with  the  standard 
narket  hays.  Unfortunately,  many  of  the  most  valuable  southern 
brage  crops  lack  one  or  more  of  the  desirable  qualities. 

SOILS  SUITABLE  FOR  HAY  PRODUCTION. 

Bottom  or  alluvial  lands,  if  sufficiently  drained,  are  especially 
iuitable  for  hay  production  and  will  probably  give  as  great  a  profit 
vhen  used  for  this  purpose  as  for  any  other  use  to  which  they  could 
)e  put,  assuming,  of  course,  that  there  is  a  good  market  for  hay. 
rhere  are  also  some  extensive  soil  areas  of  limestone  origin  that 
vill  yield  abundant  hay  crops.  It  is  doubtful  whether  it  is  advisable 
o  attempt  to  produce  market  hay  on  either  the  heavy  clay  uplands 
)r  the  sandy  soils  of  the  South.  Certainly  it  is  inadvisable  to  plant 
L  large  acreage  for  market  hay  on  such  land  without  previous  expe- 
ience  as  to  what  crops  may  be  expected  both  with  and  without 
ertilizers.  On  such  lands  oats,  Italian  rye-grass,  Sudan  grass,  and 
he  Arlington  mixture  (orchard  grass,  tall  oat-grass,  and  alsike) 
ire  most  likely  to  succeed.  The  production  of  hay  will  probably 
)ecome  more  general  over  the  cotton-grpwing  section,  but  the  change 
v^ill  necessarily  be  gradual  unless  Sud^n  grass  or  some  other  new 
;rass  simplifies  the  problems  involved. 

CURING  HAY. 

The  curing  of  grass  hay  in  favorable  weather  is  a  simple  process, 
during  is  reaUy  a  combination  of  three  processes:  i.  e.,  drying,  fer- 
nentation,  and  bleaching.  The  first  two  processes  are  necessary 
Lud  desirable ;  the  third  is  undesirable,  but  in  field  curing  it  can  not 
)e  entirely  avoided. 

To  secure  the  best  quality  of  hay  the  drying  process  must  not 
)e  too  slow.  To  avoid  uneven  drying  the  processes  of  tedding  and 
:ocking  are  commonly  employed. 

Tedding. — Tedding  is  simply  the  turning  or  scattering  of  the  cut 
;rass  after  it  is  partially  dry  on  top.  It  may  be  done  by  hand 
dth  a  pitchfork  or,  preferably,  by  a  horse-drawn  machine  called  a 
edder  (fig.  1 ) .  When  the  crop  is  very  heavy,  the  grass  is  sometimes 
edded  when  in  the  swath,  but  usually  not  until  after  it  has  been 
aked  into  windrows. 

Cocking. — Cocking  consists  of  putting  the  partially  cured  hay 
Qto  smaU  piles.  The  object  is  twofold:  (1)  It  reduces  the  surface 
sxposed  to  moisture  that  may  fall  upon  it,  either  as  dew  or  rain, 
md  (2)  it  evens  up  the  drying,  for  the  reason  that  the  relatively 
Iry  leaves  continue  to  draw  water  from  the  moister  stems.  Inci- 
lentaUy,  cocking  also  reduces  the  amount  of  bleaching. 
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In  unfavorable  weather  the  labor  of  curing  hay  is  much  increase 
.as  the  cocks,  until  sufficiently  dry,  should  be  spread  at  each  favo 
able  opportunity  and  recocked  again  in  the  evening  or  when  ra 
threatens.  If  hay  that  is  not  sufficiently  dry  be  placed  in  the  bai 
or  stack  it  is  likely  to  become  moldy  and  dusty. 

Cut  hay  should  never  be  handled  while  wet  with  rain  or  de^ 
As  the  surface  of  the  hay,  if  lying  in  the  swath,  is  the  part  whi( 
was  best  cured  before  the  rain,  it  is  in  the  best  position  to  d: 
promptly.  If  in  the  windrow^  the  stirring  of  the  hay  would  brii 
the  surface  moisture  in  contact  with  the  drier  hay  beneath,  1 
which  it  would  be  readily  absorbed. 

Sweating. — The  fermentation  of  hay  takes  place  during  the  proce 
of  drying,  and  because  of  it  the  characteristic  sweet  odor  is  dev( 


mm. 


^^^'^m 


1^0^^K^f^'~ 


^^^^^ 


.Jl«^%0-   V/.^-«» 


rf^j 


Fig.  1.— a  hay  tedder  at  work. 

oped.  The  process  is  accompanied  by  the  formation  of  heat,  whi< 
is  particularly  noticeable  in  the  later  stages  of  curing  in  the  cock,  t' 
stack,  or  the  mow.  This  final  stage  of  fermentation  is  called  swes 
ing.  The  process  of  sweating  continues  for  a  considerable  peril 
and  hay  should  never  be  baled  until  the  sweating  has  ceased, 
for  any  reason  curing  be  long  protracted  the  hay  becomes  bleach 
or  weather  stained  and  loses  most  of  its  aroma. 

Curing  legumes. — Legumes,  with  the  exception  of  lespedeza,  a 
far  more  difficult  to  cure  than  grasses.  This  is  due  largely  to  tht 
solid,  more  succulent  stems,  and  to  the  fact  that  the  leaves  sh( 
readily  if  the  curing  process  is  delayed,  so  that  much  of  the  leafag 
the  most  nutritious  part  of  the  hay,  is  lost.  Furthermore,  legUE 
hay  absorbs  rain  or  dew  more  readily,  both  in  the  windrow  and 
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le  cock.  Finally,  legume  hay  is  very  apt  to  heat  excessively  in 
le  sweating  process  if  put  in  the  stack  or  mow  when  not  sufTiciently 
ired.  This  heating  is  often  sufficient  to  char  the  hay  in  the  center 
id  sometimes  to  cause  fires.  Legume  hay  should  therefore  never 
3  put  into  a  barn  when  half  cured. 

Complete  curing. — Curing  may  be  considered  completed  when  the 
ems  are  apparently  dry.  At  this  stage  a  wisp  of  the  hay  breaks 
sadily  when  it  is  tightly 
dsted  in  the  hand  and  is 
:y  enough  to  rattle  if 
mtly  shaken. 

SPECIAL  DEVICES  FOR 
CURING  HAY. 

To  hasten  the  drying  of 
ly  and  to  prevent  the  in- 
ry  of  half -cured  hay  by 
in,  several  devices  often 
ied  are  helpful,  but 
tch  necessitates  addi- 
onal  labor. 

Bay  caj^s. — Various 
rms  of  hay  caps  to  pro- 
ct  cocks  from  rain  have 
^en  used.  The  simplest 
a  piece  of  canvas  about 
eet  square  with  a  weight 
each  corner. 
Perches, — A  perch  is 
nply  a  pole  or  stake 
>out  6  feet  long,  pref- 
ably  with  one  or  more  cross  arms  3  to  4  feet  long.  The  stake  is 
iven  into  the  ground  and  the  green  or  half-dried  plants  are  hung 
)on  it  so  as  to  make  a  tall,  narrow  cock.  Perches  are  much  used  in 
ring  peanuts  and  cowpeas. 

Pyramids. — A  pjrramid  consists  of  three  or  four  legs,  usually  6  to  8 
3t  long,  pointed  at  the  top  and  commonly  sharpened  below  so  they 
n  be  fastened  firmly  in  the  ground.  Crosspieces  joining  the  legs  are 
^o  useful.  A  pyramid  permits  the  building  of  rather  large  cocks 
th  a  hollow  space  in  the  middle,  which  helps  greatly  in  drying  the 
ly.  The  accompanying  illustration  (fig.  2)  shows  a  form  of  p3Taniid 
V  curing  legumes  devised  at  the  Tennessee  Agricultural  Experiment 
ation. 

The  objection  to  all  of  these  devices  is  the  additional  labor  and  cost 
volved.     They  are  more  useful  for  legumes  than  for  grasses. 


Fig.  2. — The  Tennessee  pyramid  for  curing  legumes,  especially  soy 
beans  and  cowpeas.  This  consists  of  two  A-shaped  frames, 
so  constructed  that  the  top  of  one  locks  into  the  top  of  the 
other.  Horizontal  strips  nailed  at  the  base  of  these  frames 
support  loose  crosspieces,  to  keep  the  vines  off  the  ground. 
This  may  be  constructed  of  poles  or  of  1  by  3  inch  pieces  6  feet 
in  length.  The  advantage  of  this  curing  frame  over  most  others 
lies  in  the  fact  that  it  can  be  taken  apart  and  stored  in  a  small 
space. 
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CROPS  SUITABLE  FOR  MARKET  HAY  THAT  MAY  BE  GROWN  IN  TI 

COTTON  BELT. 

There  are  a  few  grasses  and  legumes  adapted  to  southern  conditio 
that  make  good  market  hays.  Lespedeza  in  the  lower  Mississip 
Valley,  Johnson  grass  over  most  of  the  cotton  belt,  Bermuda  grass  < 
the  rich  bottom  lands,  aKalf  a  in  certain  limited  areas,  and  the  Arlin 
ton  mixture  (orchard  grass,  tall  oat-grass,  and  alsike)  on  the  heavi 
uplands  are  fairly  well  known  and  valuable  hay  crops.  To  this  li 
should  be  added  Sudan  grass,  which  is  showing  much  promise  as  a  hi 
grass  for  the  South. 

In  growing  hay  for  market  the  farmer  must  know  the  market  i 
quirements.  These  do  not  always  correspond  with  the  common 
accepted  ideas  in  regard  to  feeding  values.  For  instance,  timot] 
has  never  been  shown  to  possess  a  high  nutritive  value,  either  1 
chemical  analyses  or  by  feeding  trials,  but  its  palatability  and  fre 
dom  from  ill  effects  on  animals,  especially  horses,  give  it  a  mark 
price  above  that  of  most  other  hays. 

The  legumes  unquestionably  have  a  higher  feeding  value  than  grs 
hays,  but  they  are  more  difficult  to  cure,  are  liable  to  mold  and  becoi 
dusty,  and  are  not  especially  desirable  for  horses,  at  least  to  feed  alor 
Legume  hay,  with  the  exception  of  alfalfa,  seldom  sells  for  as  high 
price  on  the  market  as  first-class  grass  hay. 

JOHNSON  GRASS. 

Johnson  grass  is  so  well  known  in  the  South  that  little  need  be  sa 
concerning  its  culture.  Where  once  established  it  is  not  easy 
eradicate  it,  and  on  this  account  the  plant  has  a  bad  reputation  as 
weed.  Its  ill  repute  as  a  weed  has  led  to  its  good  quaUties  as  a  h 
plant  being  underestimated.  Its  reputation  as  a  weed  also  reduc 
its  market  value  for  hay,  as  many  feeders  fear  to  use  it  because  of  t 
practical  certainty  of  getting  seed  into  the  manure. 

Whether  a  southern  farmer  should  ever  sow  Johnson  grass  on  lai 
not  already  occupied  by  it  is  very  doubtful.  North  of  the  Potom 
and  Ohio  Rivers  Johnson  grass  nearly  always  winterkiUs  and  so  c 
not  become  troublesome  as  a  weed.  In  the  South,  however,  it  is  n 
easy  to  eradicate. 

On  land  already  covered  by  Johnson  grass  many  southern  f  arme 
reap  profit  by  cutting  it  for  hay.  Indeed,  in  some  sections  Johnso 
grass  hay  is  an  important  crop. 

Johnson  grass  is  best  sown  in  March  or  early  in  April,  using  frc 
1  to  1 J  bushels  of  seed  per  acre.  It  makes  very  little  growth  on  ligl 
sandy  soils.  Unless  established  meadows  are  plowed  every  year  t 
yield  of  hay  becomes  much  reduced  and  after  the  second  year  is  ve 
small.     For  this  reason  the  best  practice  is  to  plow  Johnson  grass 
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he  fall  and  sow  to  oats  or  oats  and  hairy  vetch.  A  crop  of  oats  or 
lats  and  vetch  hay  can  then  be  cut  the  following  spring,  followed  by 
•ne  or  more  cuttings  of  Johnson-grass  hay  later  in  the  season.  John- 
on  grass  has  proved  a  very  satisfactory  hay  for  city  horses,  many 
[very  men  considering  it  practically  as  good  as  timothy  for  this  pur- 
lose.  Its  weedy  habit  and  perhaps  prejudice  make  its  price  on  the 
fiarket  much  lower  than  that  of  timothy. 

BERMUDA  GRASS. 

Bermuda  grass  is  well  known  throughout  the  cotton  region.  On 
lost  soils  it  is  valuable  primarily  as  summer  pasturage.  On  alluvial 
nd  other  rich  soils,  however,  it- grows  tall  enough  to  cut  for  hay  and 
lay  be  mowed  two  or  three  times  in  a  season.  On  account  of  its 
ense  growth  and  abundant  leafiness,  Bermuda  grass  yields  very 
eavily  in  proportion  to  its  height.     Ordinarily  it  will  average  about 

ton  of  hay  per  acre  to  a  cutting,  but  double  this  yield  has  been 
btained  under  exceptional  conditions. 

Tracy  found  at  the  Mississippi  Agricultural  Experiment  Station 
bat  work  mules  did  as  well  on  Bermuda-grass  hay  as  on  timothy, 
'he  feeding  value  of  the  two  hays  for  horses  is  probably  about  equal, 
►ermuda-grass  hay,  however,  has  no  fixed  status  on  the  market,  more 
f  it  being  thus  used  in  Louisiana  than  in  any  other  State. 

Bermuda  grass  is  easily  propagated  by  planting  pieces  of  root- 
fcocks  or  of  the  sod.  The  rootstocks  may  be  chopped  up  in  a  cutting 
ox  and  sown  broadcast  on  well-prepared  ground,  covering  with  a 
isk  or  a  common  harrow.  In  some  instances  the  sod  itself  is  used. 
\/'hen  an  old  field  is  plowed  up,  the  sod  can  be  torn  into  shreds  and 
sed  in  starting  a  new  field  by  throwing  pieces  into  the  furrow  after 
tie  plow  and  covering  with  a  harrow.  To  save  the  loss  of  the  land 
^hile  the  Bermuda  grass  is  starting,  it  may  be  planted  in  the  rows 
f  any  intertilled  crop  after  the  last  cultivation.  It  does  not  thrive, 
owever,  if  too  densely  shaded. 

Seed  of  Bermuda  grass  is  now  grown  in  Arizona  and  this  is  of  much 
etter  quality  than  that  formerly  on  the  market.  The  seed  is  very 
ne  and  rather  high  priced;  therefore,  the  seed  bed  should  be  well 
repared  and  firmed  in  order  to  avoid  too  deep  sowing.  The  seed 
lould  be  sown  at  the  rate  of  3  to  5  pounds  per  acre  and  covered  with  a 
Dller.  The  best  time  to  sow  it  in  the  extreme  South  is  in  February 
r  early  in  March;  farther  north,  in  March  or  April.  To  scatter  the 
3ed  more  evenly  it  is  well  to  mix  it  with  meal  or  soil  so  as  to  make  a 
irger  bulk. 

Lespedeza  is  the  only  summer  crop  that  succeeds  well  in  combina- 
lon  with  Bermuda  grass. 
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LESPEDEZA,  OR  JAPAN  CLOVER. 


Lespedeza  is  a  Japanese  annual  legume  now  generally  distribute 
through  the  South.  Over  most  of  its  range  it  does  not  grow  U 
enough  to  cut  for  hay,  but  it  is  highly  esteemed  for  the  pasture 
gives  in  summer  and  fall.  In  the  bottom  lands  of  the  Mississip 
Valley  from  Memphis  south  and  on  the  richer  upland  soils  of  Louisiai 
and  Mississippi  lespedeza  has  for  many  years  been  an  important  h[ 
crop.  It  is  scarcely  advisable  to  cut  it  for  hay  unless  it  is  more  th[ 
7  or  8  inches  high.  On  very  rich  soils  it  becomes  18  inches  or,  rarel 
24  inches  high.  The  yield  of  hay  varies  from  1  to  3  or,  rarely,  4  toi 
per  acre. 

Lespedeza  usually  continues  to  volunteer  abundantly  when  on 
established,  especially  if  used  only  for  pasture.  If  cut  for  hay  it 
better  to  sow  the  seed  than  to  rely  entirely  on  volunteer  crops.  T] 
usual  rate  of  seeding  is  15  pounds  of  hulled  seed  to  the  acre.  T] 
best  practice  is  to  sow  the  lespedeza  seed  in  early  spring,  February  < 
March,  in  fall-sown  oats.  The  oats  are  harvested  for  grain,  aft 
which  the  lespedeza  will  produce  a  crop  of  hay,  Vv^hich  is  usually  ci 
in  October. 

Lespedeza  hay  is  now  much  used  in  the  regions  where  it  is  grow 
both  for  cattle  and  for  city  horses.  About  10  per  cent  of  the  cor 
mercial  hay  sold  in  New  Orleans  is  lespedeza. 

For  detailed  information  on  lespedeza  culture,  see  Farmers'  Bull 
tin  441,  entitled  ^'Lespedeza,  or  Japan  Clover." 

COWPEAS. 

Cowpeas   make   excellent   hay,    comparable  in  feeding   value 
alfalfa.     The  plant  is,  however,  coarse  and  difficult  to  cure  so  as 
make  bright  hay.     Cowpea  hay  is  much  better  suited  for  feeding 
cows  than  for  horses.     Partly  on  this  account  and  partly  because 
its  coarseness  and  great  unevenness  in  quality,  cowpea  hay  has  bi 
little  standing  on  the  city  markets.     The  same  remark  also  applies  " 
soy-bean  hay. 

For  detailed  information  concerning  these  crops,  see  Farmers'  Bu 
letins  318,  entitled  ''Cowpeas,"  and  372,  entitled  ''Soy  Beans." 

OATS. 

Oats  that  are  nearly  ripe  are  often  harvested  in  the  South  and  fe 
in  the  bundle  to  farm  animals.  In  the  West,  oats  are  often  cut  ] 
the  early  dough  stage  for  hay,  but  such  hay  is  not  well  known  in  tl 
South.  There  seems  to  be  no  vahd  reason  why  large  quantities  < 
oat  hay  should  not  be  grown  in  the  South  and  thus  diminish  the  in 
portation  of  timothy  hay.  As  winter  oats  succeed  well  evor3rsvhe] 
in  the  cotton  belt,  the  growing  of  this  hay  presents  no  new  probleii 

For  detailed  information  on  the  culture  of  oats,  see  Farmers'  Bu 
letin  436,  entitled  ''Winter  Oats  for  the  South." 
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ITALIAN  RYE.GRASS. 

Italian  rye-grass  has  about  the  same  adaptations  as  rye  or  winter 
ats.  Culturally  it  must  be  considered  an  annual,  but  individual 
lants  will  live  two  years  or  more.  Sown  in  the  fall  it  will  make  one 
cop  of  excellent  hay  early  in  summer.  In  Europe  it  is  much  esteemed 
nd  more  than  any  other  grass  makes  the  commercial  hay  of  Europe. 
bs  growth  is  vigorous  and  rapid,  and  it  wiU  yield  on  the  average  1^ 
)ns  of  hay  per  acre  in  a  single  cutting,  which  is  aU  that  wiU  ordinarily 
e  obtained  in  the  South,  as  it  languishes  in  hot  weather.     The  hay 

of  the  highest  quahty  for  horses,  and  when  well  known  should 
Dmmand  the  same  price  as  timothy.  This  hay  is  already  grown  to 
considerable  extent  in  the  South  Atlantic  States. 

Italian  rye-grass  prefers  sandy  or  sandy-loam  soils,  but  thrives  well 
[1  clay  loams.  Following  it  a  crop  of  cowpeas  can  be  grown  the 
ime  season. 

Seed  of  the  Italian  rye-grass  may  be  obtained  of  the  larger  houses 
andling  imported  seed.  Although  most  of  the  seed  used  in  this  coun- 
y  at  the  present  time  is  produced  in  Europe,  the  price  is  reasonable, 
mging  from  6  to  12  cents  per  pound.  A  bushel  of  the  seed  weighs 
bout  24  pounds,  and  from  20  to  30  pounds  are  required  to  sow  an 
3re.     This  grass  is  almost  invariably  sown  without  a  nurse  crop. 

The  ground  should  be  prepared  for  seeding  by  a  deep  plowing  and 
len  leveled  by  a  thorough  use  of  a  disk  or  smoothing  harrow.  The 
)ntinued  use  of  the  spike-tooth  harrow  until  the  ground  is  well 
ittled  is  advisable.  No  other  one  thing  is  the  cause  of  so  many 
lilures  in  seeding  grasses  as  a  loose  seed  bed.  When  the  soil  is 
loroughly  firmed,  the  seed  may  be  sown  broadcast  and  harrowed  in 
:  seeded  with  a  grain  drill.  It  should  be  covered  to  a  depth  of  half 
1  inch  to  2  inches,  depending  on  the  nature  of  the  soil.  In  a  heavy 
ay  soil  the  covering  should  be  extremely  Ught,  while  in  a  loose 
mdy  soil  so  much  care  need  not  be  exercised. 

ARLINGTON  MIXTURE  OF  ORCHARD  GRASS,  TALL  OAT-GRASS,  AND  ALSIKE. 

The  Arlington  mixture  consists  of  10  pounds  of  orchard  grass,  20 
ounds  of  taU  oat-grass,  and  4  pounds  of  alsike  for  every  acre.  On 
le  red  upland  soils  of  the  South  this  is  the  only  combination  of  north- 
•n  grasses  which  can  be  recommended  for  a  perennial  meadow.  It 
ill  produce  satisfactory  crops  on  soils  where  timothy  and  red  clover 
:'e  whoUy  unsatisfactory.  At  Arlington  Farm,  Va.,  this  hay  proved 
itisfactory  in  every  way  for  horses  and  when  well  known  should 
)mmand  a  good  price  in  the  city  markets. 

Prejudice  exists  against  orchard  grass  because  it  is  rather  coarse 

[id  against  tall  oat-grass  because  of  its  supposed  unpalatabihty. 

oth  of  these  objections  are  apparently  not  founded  on  any  real  basis. 

.  more  serious  objection  is  the  rather  high  cost  of  seeding  per  acre, 
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but  where  this  mixture  will  make  a  good  perennial  meadow  this  poii 
is  of  little  consequence. 

The  seed  should  be  sown  in  early  fall  or  in  early  spring,  preferab 
the  former.  Late  fall  seedings  are  inadvisable,  as  very  young  orcha] 
grass  frequently  winterkills. 

ALFALFA. 

Alfalfa  hay  is  one  of  the  most  nutritious  and  palatable  of  feeds  f 
all  classes  of  farm  animals.  In  chemical  composition  it  resembl 
clover,  cowpeas,  and  allied  legumes  in  having  a  high  protein  conter 
but  it  slightly  outranks  any  of  these  that  are  now  under  cultivati( 
in  both  total  and  digestible  protein.  Under  favorable  conditio 
several  cuttings  are  procured  in  a  season,  thus  making  the  total  to 
nage  per  acre  somewhat  greater  than  that  produced  by  other  legume 

As  regards  soil  requirements  alfalfa  is  a  most  exacting  plant,  an 
while  it  may  be  made  to  grow  under  a  wide  range  of  soil  conditio! 
it  is  only  in  favorable  locations  that  its  production  on  a  commerci 
basis  becomes  profitable.  In  general,  the  limestone  soils  are  esp 
cially  w^eU  suited  to  alfalfa.  This  is  particularly  true  of  the  ^'hlsa 
lands"  of  Alabama,  Mississippi,  and  Texas.  Certain  of  the  we 
drained  river  bottoms,  particularly  those  that  contain  a  consideral 
admixture  of  material  from  limestone  regions,  also  produce  profital 
yields  of  alfalfa.  On  some  of  the  Piedmont  soils,  such,  for  instanc 
as  the  Cecil  clay  loam  in  the  vicinity  of  Rock  Hill,  S.  C,  alfalfa 
being  grown  at  a  profit.  As  a  whole,  however,  the  Piedmont  so 
can  not  be  recommended  for  the  production  of  alfalfa  as  a  mark 
hay,  on  account  of  the  uncertainty  and  expense  encountered 
establishing  and  maintaining  a  stand  in  that  region.  This  stat 
ment  also  applies  with  equal  or  somewhat  greater  force  to  most 
the  Coastal  Plain  soils. 

One  of  the  chief  drawbacks  to  the  production  of  alfalfa  for  hay 
the  difficulty  encountered  in  curing.  The  market  demands  a  pe 
green  hay,  and  this  color  is  often  difficult  to  secure  on  account  of  t 
heavy  precipitation  in  the  spring  and  early  summer  months.  T] 
first  and  sometimes  the  second  cutting  comes  when  rainy  days  a 
likely  to  be  frequent,  and  a  great  deal  of  care  is  necessary  in  savii 
these  first  cuttings  in  good  condition. 

As  much  of  the  hay  grown  in  this  region  is  liable  to  be  more  or  le 
discolored  in  the  process  of  curing,  it  can  not  compete  successful 
with  the  brighter  colored  hay  from  the  Western  States.  Under  the 
conditions,  the  practice  of  growing  the  crop  in  connection  with  dair 
ing  ot  hog  raising  is  highly  advisable,  making  the  sale  of  the  surpi 
hay  a  secondary  consideration.  That  portion  of  the  crop  which 
sufficiently  discolored  to  injure  its  sale  should  be  fed  on  the  farm, 
its  feeding  value  may  be  only  slightly  less  than  that  of  the  bright 
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oiored  hay.  Only  the  brightest  colored  portion  of  the  crop  should 
»e  put  on  the  market. 

Alfalfa  hay  when  well  cured  always  finds  a  ready  market  but 
rdinarily  does  not  command  quite  as  high  a  price  as  No.  1  timothy. 

For  detailed  information  on  the  culture  of  this  crop,  see  Farmers' 
bulletin  339,  entitled  ^'Alfalfa." 

SUDAN  GRASS. 

Sudan  grass  is  so  recent  an  introduction  that  there  is  yet  but  a 
mited  amount  of  information  as  to  its  value  for  a  market-hay  grass 
1  the  South.  The  present  evidence  indicates,  however,  that  it  is 
kely  to  be  an  important  factor  in  the  hay  problem.  While  the 
rass  is  an  annual,  it  may  be  cut  two  or  three  times  in  a  season.  The 
ay  is  comparatively  coarse  but  so  palatable  that  animals  eat  it 
ery  eagerly.  The  average  yield  per  acre  at  Arlington  Farm,  Va., 
1  tliree  years  has  been  3.4  tons  of  hay  from  one  cutting.  At  more 
Duthern  experiment  stations  the  following  yields  per  acre  have  been 
3cured:  Jackson,  Tenn.,  2.6  tons;  Agricultural  College,  Miss.,  5.5 
Dns;  Baton  Rouge,  La.,  3.3  tons;  Athens,  Ga.,  3.6  tons;  Fayette- 
ille.  Ark.,  1.1  tons;  Chillicothe,  Tex.,  3.9  tons;  Stillwater,  Okla., 
.9  tons. 

Sudan  grass  may  be  sown  in  the  South  as  late  as  July  1  and  still 
ave  ample  time  to  grow  a  full  crop  of  hay.  Indeed,  in  some  parts 
f  the  South  late  sowing  may  be  desirable,  as  it  will  insure  better 
v^erage  weather  for  curing.  If,  however,  the  seed  is  sown  earher, 
le  second  cutting  wiU  come  in  the  early  fall,  and  there  is  perhaps 
ti  even  chance  of  good  curing  weather  for  the  first  cutting. 

The  seed  may  be  so\vn  broadcast  or  drilled,  which  requires  about 
0  pounds  of  seed  per  acre,  or  in  cultivated  rows  3^  feet  wide,  for 
hich  purpose  3  to  4  pounds  is  sufficient.  When  grown  in  rows  the 
ay  will  be  somewhat  coarser. 

For  mixtures  with  cowpeas  or  soy  beans  Sudan  grass  is  most  ex- 
?Uent.    *It  is  stout  enough  to  support  the  legumes,  and  the  mixture 

much  more  easily  cured  than  either  legume  alone.  The  hay,  too,  is 
F  higher  feeding  value  than  Sudan  grass  alone,  but  the  mixture  is 
etter  for  cows  and  colts  than  for  horses. 

Owing  to  the  remarkable  demand  for  the  seed  of  Sudan  grass  the 
rice  is  very  high.  There  is  every  reason  to  believe,  however,  that 
iter  the  seed  wiU  be  cheap,  as  the  yield  per  acre  is  very  large. 

In  the  cotton  belt  a  minute  insect  destroys  the  seed  while  form- 
ig.  On  this  account  commercial  seed  will  be  grown  mainly  in  regions 
here  this  insect  does  not  occur. 

To  what  extent  Sudan  grass  may  prove  to  be  a  popular  market 
ay  remains  to  be  seen,  but  the  chances  seem  greatly  in  its  favor. 
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More  than  all  other  plants  Sudan  grass  promises  to  solve  the  probk 
of  market  hay  over  most  of  the  South. 

For  detailed  information  concerning  this  grass,  see  Farmers'  Bi 
letin  605,  entitled  ''Sudan  Grass  as  a  Forage  Crop." 

EQUIPMENT  FOR  A  SMALL  HAY  FARM. 

The  equipment  for  a  small  hay  farm,  20  acres  or  more,  besides  t 
ordinary  implements  of  tillage,  should  consist  of  a  mower,  a  hayral 
a  wagon  with  frames  or  racks,  some  pitchforks,  and  a  hay  tedd< 
(See  figs.  1,  3,  4,  and  5.) 

The  mower,  rake,  and  tedder  constitute  the  most  expensive  -pi 
of  hay  machinery,  and  the  advisabihty  of  purchasing  such  implemei 


Fig.  o.— Mowing  maciiiiics  at  work. 

when  they  can  not  be  rented  depends  directly  upon  the  acreage  grov 
and  the  care  given  them  while  not  in  use. 

The  cost  per  unit  of  production  for  mowers  and  rakes  diminish 
as  the  quantity  of  hay  cut  each  year  increases.  This  is  well  broug' 
out  by  an  investigation  conducted  by  H.  H.  Mowry,  of  the  Office 
Farm  Management.  Records  of  over  600  mowing  machines  we 
obtained  in  a  hay-growing  section  and  grouped  according  to  the  si 
of  the  farms  on  which  the  mowers  were  used.  One  group  includi 
farms  that  had  an  average  annual  hay  production  of  13.8  acres, 
second  of  38.8  acres,  and  a  third  of  88.8  acres.  The  average  lengi 
of  life  for  a  mower  for  these  three  groups  was  16.1  years  on  the  snii 
farms,  14.6  years  on  those  of  medium  size,  and  11  years  on  the  lar| 
farms.     The  size  of  the  mowers,  as  measured  by  the  width  of  tl 
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tter  bar,  increased  with  the  size  of  the  farms,  being  4.9  feet,  5.4 
3t,  and  6.4  feet,  respectively,  for  the  three  groups.  The  average  orig- 
al  cost  was  $40,  $42,  and  $47.50.  The  total  cost  of  these  mowers, 
eluding  the  original  cost,  6  per  cent  interest  on  the  investment,  and 
L  repairs,  made  the  average  cost  for  each  acre  of  hay  cut  36  cents  for 
e  small,  17  cents  for  the  medium,  and  10  cents  for  the  large  farms, 
le  hayrakes  used  on  these  three  groups  of  farms  varied  in  width 
)m  8.6  feet  for  the  smallest  to  9.9  feet  for  the  medium  and  11.4  feet 
r  the  largest,  the  average  original  cost  being  $22,  $24,  and  $26, 
spectively. 

The  cost  for  each  acre  of  hay  raked,  including  the  original  cost  of 
e  rake  and  6  per  cent  interest  on  the  investment  and  repairs,  was 


Fig.  4.— a  hayrake  at  work. 

i  cents  on  the  small,  7  cents  on  the  medium,  and  4  cents  on  the 

rge  farms. 

Estimating  the  yield  of  hay  at  U  tons  per  acre,  the  cost  per  ton 

r  both  mower  and  rake  would  be  34  cents  for  the  small,  16  cents 

r  the  medium,  and  8  cents  for  the  large  farms. 

No  data  are  available  on  the  overhead  cost  of  a  tedder,  but  it 

ems  reasonable  to  suppose  that  it  is  about  twice  as  expensive  as 

rake. 

HAY-HANDLING  DEVICES. 

The  profitable  production  of  hay  depends  a  great  deal  on  the  sub- 
itution  of  horse  labor  for  man  labor.  Much  of  the  modern  haying 
[uipment,  such  as  loaders  and  stackers,  is  too  expensive  for  any  but 
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very  large  hay  farms.  These  should  be  purchased  only  after  carefi 
investigation  of  them  in  operation.  There  are,  however,  some  chea 
devices  that  every  hay  producer  should  have.  Even  the  small  ha 
farm  should  be  equipped  with  a  horse  fork  (fig.  6)  and  the  necessar 
rope  pulleys  for  its  operation.  Such  an  equipment,  costing  aboi 
$15,  is  almost  indispensable  either  for  stacking  hay  or  putting  it  int 
a  barn. 

StacJcing  liay. — One  of  the  simplest  stacking  arrangements  is 
tripod  support  (fig.  7),  which  can  easily  be  made  by  bolting  togethc 
at  the  top  three  timbers  30  or  more  feet  in  length.  An  ordinary  ha: 
poon  fork  may  be  used,  its  rope  operating  through  a  pulley  suspende 
from  the  top  of  the  tripod.  A  single  pole  with  a  swinging  arm  su| 
ported  by  three  stay  wires  (fig.  8)  is  easily  built  and  often  used. 


;Sk'^^^ 


Fig.  5.— Loading  hay.    A  good  wagon  fitted  with  a  hay  frame  is  essential  to  economical  hay  productic 
except  on  large  farms  where  hay  stackers  are  used.    Hay  cocks  with  caps  are  shown  in  the  background. 

A  little  more  complicated  and  expensive  but  more  satisfactor; 
arrangement  is  a  wire  cable  supported  in  the  air,  over  which  a  tra^v 
eling  carrier  operates  (fig.  9).  If  there  are  two  large  trees  convenien 
for  supporting  the  cable,  the  erection  of  this  system  is  extremel; 
simple.  It  may,  however,  be  put  up  in  an  open  field,  supporting 
each  end  of  the  cable  with  two  timbers  crossed  and  bolted  togethe 
at  a  point  about  a  foot  from  their  upper  ends.  The  lower  ends  o 
these  supports  are  spread  out  at  the  bottom  to  prevent  the  swaying 
of  the  cable.  The  cable  must  be  drawn  taut  and  the  ends  secureb 
anchored  to  trees  or  to  the  ground.  In  the  absence  of  anything  elsi 
to  which  the  cable  may  be  fastened,  anchor  blocks  buried  3  or  4  fee 
beneath  the  surface  may  be  used.  Larger  stacks  can  be  built  witl 
the  cable  than  with  the  tripod  arrangement. 
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A  stack  built  with  the  use  of  a  horse  fork  will  usually  keep  the  hay 
1  better  condition  than  if  built  by  the  old  method,  where  the  hay  is 
itched  on  the  stack  by  hand.  These  stacks  may  be  made  taller  and 
irger,  thus  reducing  the  proportion  of  surface  exposed  to  the  weather. 
'he  hay  is  dropped  by  the  horse  fork  directly  in  the  middle  of  the 
tack,  and  this  guards  against  the  stack  tipping  to  one  side  on  settling, 
t  also  insures  keeping  the  center  of  the  stack  full  and  well  com- 
acted,  which  is  the  main  factor  in  successful  stacking.  As  the  stack 
ettles,  the  outside  drops  more 
ban  the  center  and  thus  sheds 
be  rain  better. 

A  stack  is  at  best  but  a  poor  sub- 
titute  for  a  barn  or  a  hay  shed  in 

humid  climate  and  should  be 
egarded  as  a  makeshift  (fig.  10). 
L  hay  shed  need  not  be  expensive. 
Luy  kind  of  shed,  provided  the 
oof  does  not  leak,  will  do.  Side 
oards  extending  down  5  or  6  feet 
[•om  the  eaves  will  prevent  rain 
rom  being  blown  in  on  the  hay 
fter  it  has  settled  away  from  the 
oof.  There  will  be  very  little 
amage  on  the  exposed  sides. 

In  building  a  barn  or  hay  shed 
rovision  should  be  made  for  using 

horse  fork.  The  simple  arrange- 
lent  shown  with  the  tripod  stack- 
ig  device  (fig.  7)  can  be  adjusted 
0  work  in  almost  any  barn.  It  is 
letter,  however,  to  have  a  steel  or 
wooden  track  suspended  under  the 
Ldge,  on  which  may  be  operated 

hay  carrier.       This  system,  how-    fig.  6.— a    double-harpoon    hayfork,    used    for 
Ver,  necessitates    an  open  central       unloading  hay.    Figures  :  and  S  show  this  fork 

ramework  of  the  barn  or  shed. 

'he  cross  timbers  should  be  at  least  12  feet  below  the  track,  in  order 

0  leave  room  for  the  loaded  fork  to  pass. 

SIZE  OF  STACK  BOTTOMS. 

Hay  near  the  bottom  of  a  stack  wiU  spoil  unless  there  is  some 
oundation  to  keep  it  off  the  ground.  Stack  bottoms  are  best  made 
f  two  layers  of  poles  or  old  rails.  It  is  important  to  make  the  bottom 
if  the  right  size.  A  stack  14  feet  wide,  15  feet  high,  and  20  feet  long, 
aeasured  before  it  settles,  will  contain  about  5  tons,  every  increase  of 
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4  feet  in  length  increasing  the  capacity  of  the  stack  by  1  ton.  Stack 
16  feet  wide,  17  feet  high,  and  20  feet  long  will  contain  about  7  tons 
each  increase  of  4  feet  in  length  increasing  the  capacity  by  If  tons 
The  smaller  dimensions  are  common  where  the  hay  is  pitched  off  th 
wagon  by  hand;  the  larger  where  stacking  devices  are  used. 

For  detailed  information  in  regard  to  the  size  and  capacity  of  hay 
stacks,  see  the  paper  in  Circular  131  of  the  Bureau  of  Plant  Industr 
entitled  '^Measuring  Hay  in  Ricks  or  Stacks." 

HAY  PRESSES. 

There  are  several  kinds  of  hay  presses  on  the  market.  Amonj 
them  are  hand  presses,  box  presses,  1-horse  presses,  2-horse  presses 

and  power  presses 
Three  kinds  of  bale 
are  made :  Box-presse< 
bales,  round  bales,  an( 
perpetually  presses 
bales.  The  perpetu 
ally  pressed  bale  is  th 
only  kind  in  deman< 
on  the  southern  mar 
kets,  and  therefor 
only  presses  that  mak 
this  sort  of  bale  (th 
1-horse,  the  2-horse 
and  the  power  press 
need  be  considerec 
here.  The  first-men 
tioned  press  is  not  eco 
nomical,  on  accoun 
of  its  small  capacity 
The  cost  of  a  2-hors( 
press  is  $150  to  $300  and  of  a  large  power  press  from  $500  upward. 

One  of  the  most  convenient  and  efficient  2-horse  presses  now  use( 
is  of  the  continuous-travel  type  that  gives  three  impulses  to  th( 
plunger  to  each  revolution  of  the  team  and  is  so  arranged  that  th< 
hay  is  fed  into  an  opening  on  the  side  or  top  of  the  press.  As  sooi 
as  a  forkful  of  hay  is  placed  in  the  press,  the  feed  opening  closes  an( 
the  hay  is  carried  down  into  the  baling  chamber.  Hence,  there  i{ 
no  necessity  to  force  the  hay  down  by  means  of  a  fork  or  the  foot 
as  with  some  of  the  older  types  of  presses. 

One  very  efficient  type  of  power  press  is  provided  with  a  self -feeding 
attachment  composed  of  an  endless  apron  conveyor  and  pickers  thai 


Fig.  7. — Stacking  hay,  showing  a  tripod  with  a  horse  fork  in  use. 
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stribute  the  hay  evenly.     The  hay  is  then  carried  clown  to  the 
iling  chamber  and  forced  into  place  by  a  mechanical  arm. 
For  detailed  information  on  baling  hay,  see  Farmers'  Bulletin  508, 
ititled  ^'Market  Hay." 

DESIRABILITY  OF  OWNING  A  HAY  PRESS. 

The  total  tonnage  to  be  baled  in  a  single  season  should  be  the 
jciding  factor  when  considering  the  purchase  of  a  hay  press.  It  is 
)ubtful  whether  it  will  pay  a  grower  to  purchase  even  a  2-horse 
•ess  if  he  has  less  than  50  tons  of  hay  to  be  baled  each  year.     When 


Fig.  8.— a  single-pole  stacker. 

5s  than  this  quantity  is  grown  it  will  be  cheaper  to  hire  the  hay 
Jed  if  it  is  possible  to  do  so.  Where  there  are  several  hay  growers 
the  same  community,  each  growing  small  quantities  of  hay,  it  is 
st  to  purchase  a  press  in  common,  or  else  for  one  person  to  purchase 
and  make  a  business  of  bahng  hay,  a  frequent  practice  in  most 
,y-growing  sections. 

A  2-horse  press  can  be  operated  with  four  or  five  men  and  will 
le  8  to  1 2  tons  a  day.  A  large  power  press  will  require  about  twice 
e  crew  of  a  2-horse  press,  and  consequently  when  a  breakdown 
curs  there  will  be  a  relatively  greater  loss  of  time. 
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A  power  press  will  prove  profitable  only  when  a  large  acreage 
grown  by  one  individual  or  where  there  is  considerable  hay  gro 
in  the  locality.  Such  a  press  should  bale  20  to  30  tons  a  day.  Unl 
there  are  at  least  200  tons  to  be  baled  the  2-horse  press  is  advised 


BALING  HAY. 


Hay  should  be  put  up  in  neat,  uniform,  square-ended  bales,  pr 
erly  wired,  and  with  distinct  folds  or  layers  of  approximately 
same  size  and  easily  separable.     Hay  thus  baled  will  always  co 
mand  a  better  price  than  slovenly  baled  hay,  and  especially  oi 
crowded  declining  market. 

Properly  made  bales  possess  evident  advantages.  If  uniform 
length  more  can  be  packed  in  a  car.  If  square  ended  they  are  1 
liable  to  fall  apart  and  thus  cause  loss  to  the  shipper.     If  made 
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Fig.  9.— Stacking  hay,  showing  one  of  the  best  stacking  devices.    This  makes  the  construction  of  lar 

ricks  or  stacks  feasible, 

of  many  folds  or  layers,  a  small  quantity  for  feeding  is  convenien 
and  easily  separated  from  the  bale. 

To  make  a  good  bale,  care  should  be  exercised  to  make  each  fe 
uniform  and  not  to  feed  very  large  or  very  small  forkfuls  at  rando 
Special  attention  should  be  given  when  starting  or  finishing  a  ba 
in  order   to   secure   square   ends.     The   division    block    should 
dropped  at  the  proper  moment,  thus  insuring  bales  of  uniform  leng 

Another  very  important  point  is  to  put  oidy  one  kind  or  grade 
hay  into  a  bale.  The  custom  of  ^'sandwiching,"  or  patting  one 
more  forkfuls  of  spoiled  or  stained  hay  into  the  middle  of  the  ba 
usually  results  in  a  much  greater  financial  loss  than  the  mere  val 
of  the  hay.  It  causes  the  shipper  or  receiver  to  be  always  on  t 
lookout  after  he  has  once  seen  hay  from  a  grower  who  tries  to  disp{ 
of  his  spoiled  hay  by  this  method. 
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BALING  FROM  THE  FIELD. 

Hay  is  sometimes  baled  directly  from  the  windrow  or  from  the 
cks.  This  practice  is  not  a  desirable  one  in  humid  regions,  there 
ing  increased  danger  of  loss  from  rains  and  inevitably  a  greater 
aount  of  bleaching.  The  most  serious  difficulty,  however,  is  that 
\,y  from  the  field  is  often  baled  too  soon.  It  may  appear  sufficiently 
red,  but  on  close  examination  it  will  be  found  that  only  the  leaves 
e  dry  enough,  while  the  stems  are  still  sappy.  After  such  hay  is 
led  it  will  go  through  the  process  of  sweating,  and  often  on  arrival 


IG.  10.— A  group  of  small  stacks,  showing  an  enormous  waste  of  hay.    All  of  this  hay  should  have  been 
put  in  one  or  two  stacks.    A  hay  shed  would  soon  pay  for  itself  on  this  farm. 

the  market  will  be  found  so  hot  and  consequently  damaged  as  to 
classed  as  '^ no-grade"  hay. 

The  evident  advantage  of  baling  from  the  field  is  to  save  the  cost 
stacking  or  of  housing,  but  this  advantage  in  reducing  expense 
rely  compensates  for  the  poorer  quafity  of  hay  that  is  the  usual 
suit. 

BALING  PROM  THE  STACK  OR  BARN. 

After  hay  has  been  stacked  or  housed  it  goes  through  the  process 
sweating,  which  requires  five  to  eight  weeks.  This  delay  some- 
nes  prevents  a  grower  from  taking  immediate  advantage  of  a  good 
irket,  but  on  the  other  hand  it  insures  a  better  quafity  of  hay. 
ter  hay  has  gone  through  the  sweat  there  is  practically  no  danger 
heating  in  the  bale.  Unless  the  circumstances  are  unusual,  hay 
ould  not  be  baled  before  the  process  of  sweating  is  complete. 
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SELLING  HAY  IN  LOCAL  MARKETS. 

The  most  satisfactory  method  of  marketing,  especially  b}^  tl 
beginner,  is  to  sell  on  the  local  market.  In  so  doing  the  producer  an 
consumer  come  into  personal  contact  and  a  definite  understajidir 
as  to  the  quality  or  value  of  the  hay  may  be  reached.  The  questic 
of  grades,  as  they  are  known  in  the  city  market,  is  eliminated,  an 
there  is  little  need  to  discuss  grades  or  to  sell  hay  on  grade,  becauj 
the  consumer  is  present  and  can  inspect  the  hay  and  form  his  oav 
opinion  as  to  its  value, 

SELLING  HAY  IN  CITY  MARKETS. 

The  safest  method  of  disposing  of  hay  to  be  consumed  in  the  cit 
is  to  sell  it  direct,  where  possible,  to  the  country  shipper.  By  th 
method  the  grower  is  relieved  of  any  further  trouble  or  worry  conceri 
ing  the  final  selling  of  his  hay. 

In  cas%the  producer  ships  to  the  city  market  it  is  very  advantageoi 
to  him  ta  become  acquainted  thoroughly  with  each  market  in  respe( 
to  the  size  and  weight  of  bales  preferred,  the  kinds  of  hay  which  ai 
most  popular,  and  the  grade  of  hay  demanded.  This  is  necessai 
in  order  to  avoid  rejections  when  shipped  on  grade,  and  to  prever 
disputes,  adjustments,  possible  lawsuits,  and  loss  of  money.  TI 
demands  of  the  more  important  city  markets  are  shown  in  Table  I' 

SIZE  AND  WEIGHT  OF  BALES. 

Hay  should  always  be  baled  in  the  sizes  and  weights  most  usee 
and  especially  in  the  size  and  weight  most  in  demand  in  the  pai 
ticular  market  where  it  is  to  be  sold. 

The  sizes  of  bales  in  general  use  are  as  follows: 

T..  .  ,        n  1    ,  [14  by  18  by  36  inches. 

iJimensions  of  small  bales <-,^  ,      ,ot-     o«  •     , 

U6  by  18  by  36  inches. 

Dimensions  of  medium  bales <  ^  ^  ,      „^  ,  ^  ^^  .     ^^^' 

118  by  22  by  36  inches. 

Dimensions  of  large  bales 22  by  28  by  46  inches. 

Bales  are  classified  by  weight  as  follows: 

Small  bales 60  to  100  pounds. 

Medium  bales 100  to  150  pounds. 

Large  bales 150  to  250  pounds. 

REQUIREMENTS  OF  SOUTHERN  HAY  MARKETS. 

In  Table  II  are  shown  the  kinds  of  hay  usually  sold  and  the  size 
of  bales  most  in  demand  in  various  southern  cities  as  shown  by  in 
vestigations  conducted  in  1910  and  1911.  In  general,  hay  is  receive 
and  sold  in  private  warehouses.  In  New  Orleans  and  Savanna! 
however,  this  business  is  transacted  in  a  terminal  warehouse. 
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LE  II. — The  requirements  of  various  southern  markets  with  respect  to  the  kind  and 
character  of  hay  offered  for  sale  and  the  type  of  hales  used. 


e  of  city  and  kind  of  nay  sold 


Type  of  bales  demanded,  in    Common  faults  that  affect  the  price  of 
order  of  preference.  the  hay  received. 


ita,  Ga.: 

^imothy,  alfalfa,  /Bermuda 
grass,  Johnson  grass,  millet, 
corn  shucks. 

ista,  Ga.: 

?imothy,  Johnspn  grass,  Ber- 
muda grass,  naftive  mixed. 

lingham,  Ala.; 

Mmothy,  alfalfa,  Johnson 
grass,  light  timothy  mixture. 

leston,S.  C: 

?imothy,  timothy  and  grass 
mixture. 

nbia,  S.  C: 

?imothy,  Bermuda  grass, 
Johnson  grass. 

Worth,  Tex.: 

ohnson  grass,  prairie  hay, 
alfalfa,  "coast"  hay. 

eston,  Tex.: 

?exas  prairie,  Johnson  grass, 
alfalfa,  "coast"  hay,  tim- 
othy. 

iton,  Tex.: 

ohnson  grass,  prairie,  alfalfa, 
"coast"  hay. 

5on,  Miss.: 

timothy,  alfalfa,  light  clover 
mixture. 

sonville,  Fla.: 

Cimothy ,  light  clover  mixture 

e  Rock,  Ark.: 

'rairie,  alfalfa 

.n,  Ga.: 

['imothy,  clover 

phis,  Tenn.: 

Cimothy,  clover  mixture, 
prairie,  alfalfa. 

ile,  Ala.: 

Dimothy,  alfalfa 

tgomery,  Ala.: 

ohnson  grass,  timothy,  alfalfa, 
Bermuda  grass. 

Orleans,  La.: 
rimothy,      prairie,      alfalfa, 

clover  mixture,  clover,  les- 

pedeza. 
oik,  Va.: 
Dimothy ,  light  clover  mixture, 

clover. 

acola,  Fla.: 

rimothy,  alfalfa 

igh,  N.  C: 

rimothy,  native 

nnah,  Ga.: 

rimothy,  prairie,  alfalfa 

veport.  La.: 

rimothy,  alfalfa,  prairie,  Ber- 
muda grass, 
pa,  Fla.: 
rimothy,  prairie,  clover 

nington,  N.  C: 

rimothy,  clover 


Small  (70  to  100  pounds) ,  me- 
dium 3-wire  (150  pounds). 


Small  (80  to  100  pounds), 
large  S-vv^ire  (200  pounds) . 

Small  (80  poimds) 


Small. 


Small  (16  by  17  inches),  large 
(18  by  22  inches). 

Small  (60  to  80  pounds) 


.do. 


.do. 


Small. 


Medium  (70  to  125  pounds), 
small  (70  to  90  pounds). 

Small  (60  to  80  poimds) 


Small  (80  to  100  poimds), 
large  5-wire. 

Small  (60  to  100  pounds) 


Small  (80  to  100  pounds) . 
do 


Small,  large. 


Small,  medium  (100  to  125 
pounds). 


Small  (80  pounds) 

Small  (125 pounds),  large. . . 


Small  (90  pounds),  large. 


Small(60  to  70  pounds),  14  by 
18  taches. 

Small  (90  to  100  pounds),  me- 
dium (120  to  150  pounds). 

Small  (125  pounds),  large 


Johnson  grass  very  often  cut  too  late. 


Local-grown  alfalfa  often  improperly 
cured. 

Timothy  often  cut  too  late,  has  reddish 
color,  and  is  mixed  with  briers  and 
grasses. 

Timothy  often  cut  too  late,  has  red 
color,  and  contains  trash  and  weeds. 

First  crop  of  Johnson  grass  often  cut 
too  late  and  improperly  cured. 

Cane  and  Johnson  grass  cut  too  late; 

grairie  has  reddisn  color  caused  by 
eiug  cut  too  late. 

Do. 


Local-grown  alfalfa  off  color  and  im- 
properly cured. 

Medium  bales  should  have  three  wires; 
little  demand  for  the  lower  grades. 

Red  color  in  prairie  hay  is  the  most 
common  fault  found  with  hay  in  this 
market. 

Local-grown  hay  often  of  poor  color. 


Sandwiched  cars  and  bales  often  re- 
ceived; considerable  hay  off  color; 
demand  for  timothy  of  better  grades 
only. 


Large  quantities  of  low-grade  timothy 
received  in  the  past  have  caused  this 
kind  of  hay  to  cease  to  be  in  very 
great  demand. 

A  large  percentage  of  hay  grades  low 
on  account  of  being  too  mature  and 
improperly  cured. 

Timothy  often  cut  too  late,  has  red- 
dish color,  and  is  mixed  with  briers 
and  grasses. 

More  low-grade  hay  received  than  in 
demand. 

Timothy  often  cut  too  late,  has  reddish 
color,  and  is  mixed  with  briers  and 


Timothy   often   mixed    with   redtop, 
other  grasses,  and  weeds. 

Local-grown  alfalfa  off  color  and  im- 
properly cured. 

Medium  bales  should  have  three  wires. 


Timothy  often  cut  too  late,  has  reddish 
color,  and  is  mixed  with  briers  and 

grasses. 
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More  detailed  information  on  the  subject  of  m^arket  hay  will  1 
found  in  Farmers'  Bulletin  508,  previously  cited. 

All  of  the  publications  mentioned  in  this  bulletii^,  except  Circul 
131  of  the  Bureau  of  Plant  Industry,  the  edition  of  which  is  e 
hausted,  will  be  sent  free  of  charge  on  request  to  the  Secretary 
Agriculture,  Washington,  D.  C.  "■ 

SUMMARY. 

(1)  More  than  one-fifth  of  all  the  hay  used  in  the  South  is  shipp 
in  from  other  parts  of  the  country. 

(2)  Growing  hay  for  market  in  the  South  is  a  profitable  busine 
where  the  soil  conditions  are  favorable  for  production. 

(3)  The  heavy  clay  uplands  and  the  sandy  soils  along  the  coast  a 
not  well  suited  for  market-hay  production. 

(4)  The  special  equipment  necessary  for  the  successful  producti 
of  market  hay  consists  of  a  mower,  rake,  tedder,  wagon  with  fran 
horse  fork,  pitchforks,  and  a  hay  press. 

(5)  The  maintenance  charge  for  hay-making  equipment  is  so  hi 
that  it  is  doubtful  whether  a  farmer  is  justified  in  going  into  the  bu 
ness  and  incurring  the  expense  unless  he  has  20  acres  or  more  of  h 
to  cut  each  year. 

(6)  Unless  a  farmer  has  50  tons  or  more  of  hay  to  bale  each  yei 
he  had  better  hire  the  hay  baled  than  purchase  a  press. 

(7)  Where  several  farmers  in  one  community  raise  small  quantit: 
of  hay  they  should  purchase  a  press  in  common,  or  else  one  shoi 
buy  the  press  and  make  a  business  of  bahng  for  the  others. 

(8)  There  is  less  loss  from  damaged  hay  in  large  stacks  or  ric 
than  in  small  ones,  but  a  stack  at  its  best  is  a  makeshift  in  a  hun 
chmate.  Every  one  going  into  the  business  of  producing  marl 
hay  in  the  South  should  have  barns  or  hay  sheds  in  which  to  store  ] 
crop. 

(9)  The  most  serious  difficulties  in  the  way  of  producing  marl 
hay  in  the  South  are  (1)  the  lack  of  plants  adapted  to  the  soil  a 
climate  that  will  make  a  hay  capable  of  competing  with  timotl 
red  clover,  and  alfalfa,  and  (2)  the  danger  of  rainy  weather  duri 
the  period  of  curing  the  crop. 
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FOREWORD  TO  THE  FARMER. 

Many  questions  are  asked  each  year  about  the  growing  of  spring 

tieat.     You  who  are  farming  in  the  Great  Plains  area  have  asked 

tiat  methods  or  what  varieties  are  better  than  those  you  are  using. 

lose  who  are  thinldng  of  locating  in  this  area  have  asked  what  por- 

ms  are  adapted  t<i^he  growing  of  wheat  and  how  it  may  best  be 

own. 

This  brief  bulletin  is  intended  to  answer  some  of  these  questions 

•out  the  growing  of  spring  wheat.     Another  bulletin  will  contain 

ief  descriptions  of  the  best  varieties  and  tell  where  they  are  best 

apted. 

As  we  all  know,  agriculture  in  this  area  is  still  in  the  early  stages  of 

5  development.    This  means  simply  that  the  farming  is  done  on  a 

cge  scale  and  with  few  crops.    Such  a  system  nearly  always  develops 

a  newly  settled  area  under  pioneer  conditions.    This  should  not 
cessarily  be  called  poor  farming.    The  cropping  methods  used  are, 

a  whole,  well  suited  to  this  extensive  kind  of  farming. 
The  early  settler  must  grow  the  crops  that  are  quickly  and  profit- 
ly  produced  with  little  equipment.  He  usually  has  rather  limited 
?ans.  Frequently  there  is  but  little  knowledge  of  what  cropping 
Bthods  will  prove  best  in  a  new  part  of  the  country. 
For  these  reasons,  among  others,  wheat  is  still  grown  here  on  the 
tensive  scale  which  especially  marked  the  early  development  of  this 
ea.  In  those  districts  of  the  Plains  which  have  been  longest  settled, 
e  type  of  farming  is  slowly  changing  to  a  more  diversified  system. 

sjOTE. — This  bulletin  discusses  the  topographic,  soil,  and  climatic  features  of  the  north- 
1  Great  Plains,  with  special  reference  to  the  production  of  hard  spring  wheat  in  that 
sa.     Cultural  methods  for  growing  the  crop  are  given. 
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-  Much  of  the  arei^  ujtder  discussion  has  been  converted  from  ca 
range  by  the;  present  generation  of  farmers.  Its  western  portioi 
even  now  *  th6  '  frontier — the  scene  of  ceaseless  and  often  se\ 
struggle  between  the  settler  and  the  forces  of  nature.  Added  to  tl 
handicaps  often  are  those  of  scattered  settlement,  the  lack  of  scl 
and  social  facilities,  and  the  distance  from  market. 

This  paper  is  prepared  especially   for  the  new^   settler,  not 
acquainted  with  the  soil  and  climate  or  the  general  methods  of  wl 
production  in  his  new  home. 

OUR  LARGEST  SPRING- WHEAT  FIELD. 

Out  in  the  northern  part  of  the  Great  Plains  area  lies  Uncle  Sa 
great  field  of  spring  wheat.     It  covers  the  Dakotas  and  Minnes 


Fig.  1. — Map  of  the  northwestern  United  States,  showing  where  common  spring  w 
was  grown  in  1909.  Nearly  all  of  it  is  the  hard  spring  wheat  of  the  northern  G 
Plains  area.  Each  dot  represents  5,000  acres.  (Figures  from  the  Thirteenth  I 
Census,  1909.) 

like  a  mustard  plaster.  Its  edges  overlap  the  surrounding  States 
Iowa,  Nebraska  (also  northwestern  Kansas  and  northeastern  C< 
rado),  Wyoming,  and  Montana.  The  three  prairie  provinces 
Canada  are  covered  by  a  very  similar  field. 

Our  great  field  contained  in  1909  about  17  million  acres  of  h 
spring  wheat,  of  which  nearly  16  million  acres  were  in  the  Dakc 
and  Minnesota.  This  was  more  than  one-third  of  the  total  wh 
acreage  of  the  United  States  in  that  year. 

As  most  of  us  know,  there  are  two  distinct  kinds  of  hard  spr 
wheat — common  wheat  and  durum  (macaroni)  wheat.  Of  the  nea 
17  million  acres  of  hard  spring  wheat  about  six-sevenths  are  comn 
wheat  (fig.  1)  and  one-seventh  durum  wheat  (fig.  2). 
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50uth  of  the  big  field  of  hard  spring  wheat  is  an  equally  large 
a  of  hard  winter  wheat,  with  Kansas  as  its  center.  The  two  fields 
;urally  overlap  to  some  extent.  Wherever  winter  wheat  can  be 
ely  grown  it  is  more  satisfactory  and  more  profitable  than  spring 
eat. 

rhe  boundaries  of  the  winter- wheat  field  are  being  slowly  extended 
the  north  and  west.  The  expanding  of  the  spring-wheat  field  is 
stly  to  the  westward,  as  the  cattle  range  gives  way  before  the 
neer  farmer. 
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2. — Map  of  the  northwestern  United  States,  showing  where  durum  spring  wheat  was 
own  in  1909.  Note  that  nearly  all  of  it  is  grown  in  the  very  center  of  the  common 
ring-wheat  area.     Each  dot  represents  5,000  acres.      (Figures   from  the  Thirteenth 

S.  Census,  1909.) 

WHAT  IS  THE  NORTHERN  GREAT  PLAINS. AREA? 

SIZE. 


^ost  of  us  think  of  the  Great  Plains  area,  and  rightly,  too,  as 
nearly  level  and  rather  dry  area  lying  between  the  prairies  of 
Mississippi  Valley  and  the  Rocky  Mountains.    No  hard  and  fast 

mdaries  can  be  given  to  it  in  a  bulletin  of  this  kind. 

/Ve   are  here  concerned  only   with   the   northern   section   of  it. 

ughly  speaking,  this  is  over  600  miles  long,  north  and  south,  from 

nada  to  central  Kansas.    From  east  to  west  it  is  a  steady  upslope 

m  the  line  of  30-inch  rainfall  to  the  Rockies,  with  an  average 

1th  of  about  450  miles   (fig.  3). 

^>om  the  map  we  see  that  it  includes  the  Dakotas  and  eastern 

•ntana,  the  western  portions  of  Nebraska  and  Kansas,  and  the 

tern  parts  of  Wyoming  and  Colorado. 
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Fig.  3. — Map  of  the  Great  Plains  area,  showing  the  elevation  above  sea  level,  In   I 
by  means  of  lines  following  the  contours  at  1,000,  1,500,  2,000,  3,000,  4,000,  5,000, 
6,000  feet. 
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n  general,  this  section  and  the  similar  section  stretching  south- 
:'d  are  spoken  of  as  the  dry  plains  or  the  semiarid  plains.  In 
same  way,  the  farming  methods  in  use  here  are  popularly  called 
farming,  to  distinguish  them  from  the  methods  used  in  irriga- 
1  farming  in  the  West  or  in  humid  farming  farther  east. 

SURFACE. 

iCt  US  look  at  the  map  (fig.  3),  which  shows  the  height  in  feet 
ve  sea  level  by  means  of  lines,  each  following  a  different  level. 
3se  are  called  contour  lines.  The  larger  rivers  also  are  shown, 
Drder  to  give  a  better  idea  of  the  slope  and  drainage.  We  note 
t  the  highest  elevation  (6,000  feet  and  over)  is  reached  in  east- 
tral  Colorado.  From  here  the  surface  slopes  north,  east,  and 
th,  though  most  rapidly  to  the  east. 

'he  northern  border  of  the  area  varies  in  elevation  from  1,000 
^,000  feet,  while  the  southern  edge  is  higher,  ranging  from  1,500 
),000  feet.  The  eastern  boundary  varies  in  elevation  from  about 
)0  feet  in  the  Dakotas  to  about  1,500  feet  in  Kansas.  Along  with 
se  wide  differences  in  elevation  are  found  differences  in  annual 
ifall,  length  of  growing  season,  etc.,  which  make  them  of  much 
)ortance  to  the  farmer. 

SOIL. 

lany  things  besides  soil  are  important  to  wheat  growing  in  the 
>at  Plains.  Such  influences  as  rainfall,  temperature,  wind,  and 
ige  methods  usually  are  the  things  of  greatest  importance  in  this 
ion.  However,  the  kind  of  soil  and  its  fertility  may  govern  the 
3essful  growing  of  wheat  in  some  places.  A  few  definite  state- 
its  about  the  soils  of  the  Great  Plains  can  be  made : 

1)  Most  of  the  soils  in  this  section  contain  plenty  of  the  more 
)ortant  plant  foods,  such  as  nitrogen,  potash,  phosphorus,  and 
e. 

2)  Humus,  or  decaying  vegetable  matter,  is  very  necessary  to 
d  crops. 

3)  Humus  gives  a  dark  color  to  soils.  The  relative  quantity  of 
nus  present  can  be  determined,  therefore,  by  the  color  of  the  soil 
his  section.  Valley  soils  are  nearly  black;  upland  clays  and  loams 
brown,  red,  or  yellow ;  sandy  soils  are  gray ;  and  sands  are  nearly 
Lte. 

4)  Most  of  the  soils  in  the  eastern  part  of  this  northern  plains 
;ion  originally  contained  large  quantities  of  humus.  This  is  a  re- 
:  of  the  heavy  growth  of  grass  and  other  plants  and  their  slow 
ay  in  a  favorable  climate. 
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(5)  In  the  drier  western  portions  of  this  section  enough  humu 
not  present  in  the  soils.    The  size  and  abundance  of  the  native  ve 
tation  decrease  westward  step  by  step  as  the  rainfall  gradually 
creases. 

(6)  A  firm  seed  bed  and  a  fairly  compact  subsoil  are  desira 
Therefore,  the  heavier  soils  are  best  suited  to  the  growing  of  wh 

(7)  The  river- valley  loams,  clay  loams,  and  sandy  loams  of 
district  east  of  the  Missouri  River  are  especially  well  suited  to 
growing  of  wheat. 

(8)  Most  of  the  soils  in  this  district  have  sufficient  slope  to  ca 
good  surface  drainage.    Where  they  are  nearly  level  they  should 
provided  with  either  surface  drainage  or  subsoil  drainage.     If 
well  drained,  the  heavier  clay  soils  become  too  tight,  are  hard  to  w( 
and  do  not  give  good  yields. 

(9)  The  silt  loams  and  sandy  loams  west  of  the  Missouri  Ri 
are  also  well  suited  to  the  growing  of  wheat.     These  soils  are  ligl 
than  those  of  the  valleys  in  the  eastern  part.     However,  they 
very  fertile  and  productive,  though  often  lacking  in  humus. 

(10)  Humus  can  be  added  by  plowing  under  green-manure  cr< 
such  as  rye,  peas,  or  sweet  clover,  or  by  adding  well-rotted  sU 
manure.     These  will  rot  fairly  well  and  benefit  the  crop. 

(11)  Coarse  or  trashy  material,  such  as  coarse  manure  or  str 
should  not  be  turned  under  in  a  dry  climate.  It  will  not  rot  read 
and,  in  fact,  may  loosen  and  dry  out  the  soil  too  much  and  decr( 
the  yields. 

(12)  Light  soils,  such  as  sands  and  sandy  loams,  do  not  hold  w{ 
well.  Green-manure  crops  or  well-rotted  stable  manure  plowed 
make  light  soils  heavier  and  also  absorb  and  hold  water. 

(13)  While  sandy  soils  hold  less  moisture  than  heavy  soils,  c 
plants  usually  can  use  more  of  the  moisture  stored  in  sandy  s 
than  in  heavier  soils. 

(14)  Sandy  soils  require  careful  tillage  to  prevent  their  blowi 
Special  care  is  needed  on  the  looser  sands.  Leaving  the  suri 
rough  and  working  in  organic  matter  will  tend  to  prevent  blowi 
Deeper  sands  are  best  left  in  pasture,  as  the  wind  may  cause  m 
damage  by  blow-outs  as  soon  as  the  vegetative  covering  is  brokei 

(15)  The  soils  of  this  area  sometimes  have  unproductive  sp 
often  due  to  the  presence  of  large  quantities  of  injurious  alt 
This  is  a  condition  of  the  soil  rather  than  a  kind  of  soil.  Tl 
spots,  which  are  commonly  called  "  gumbo,"  often  cause  m 
trouble. 

(16)  Barnyard  manure  applied  year  after  year  upon  these  sj 
will  help  to  correct  this  condition.  Means  for  draining  them 
wet  years  are  also  helpful.  After  they  have  once  been  subdued  t 
are  quite  productive. 
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CLIMATE. 

riie  climate  of  the  northern  Great  Plains  is  marked  by  a  low  and 
iable  annual  rainfall,  long  cold  winters,  a  short  growing  season, 
I  rather  strong  Avind  movement, 
^ost  of  the  annual  moisture  supply  in  this  section  comes  during 

four  summer  months  of  May,  June,  July,  and  August.  June 
[ally  is  the  wettest  of  these.  July  and  August,  the  months  of  har- 
t,  however,  are  fairly  wet. 

>op  production  throughout  the  entire  section  is  governed  largely 
the  annual  rainfall. 

riie  annual  rainfall,  as  shown  in  figure  4,  decreases  gradually 
oss  the  Plains,  from  30  inches  in  the  eastern  part  to  10  inches  or 
5  in  the  extreme  western  part.    The  heavy  lines  on  the  map  show 

annual  rainfall  in  inches.  The  strip  between  any  two  lines  re- 
res  an  intermediate  quantity  of  rain. 

kluch  of  the  moisture  not  used  by  the  previous  crop,  and  also  of 
t  which  falls  during  the  autumn  and  early  winter,  is  saved  through 

long,  cold  winters,  during  which  the  soil  remains  frozen.  This, 
h  the  scanty  moisture  from  the  winter  snow,  is  generally  sufficient 
start  crop  growth  in  the  spring. 

rhe  later  growth  of  the  crop  depends  largely  upon  rains  which 
ur  during  the  growing  season.  The  timeliness  of  this  rainfall 
I  the  absence  of  hot  winds  and  hail  often  govern  the  production 
a  successful  crop. 

riie  years  of  greatest  rainfall  usually  have  low  summer  tempera- 
es  and  low  evaporation. 

lot  winds  occasionally  occur  and  cause  a  premature  ripening  and 
letimes  a  complete  drying  up  of  the  crop. 

riie  length  of  the  growing  season  is  limited  chiefly  by  the  occur- 
ce  of  early  autumn  frosts.  Late  spring  frosts  do  little  damage 
the  young  wheat  plants.  Early  fall  frosts,  occurring  before  the 
eat  is  mature,  occasionally  cause  a  decrease  in  the  yield  and 
ility  of  the  grain. 
Dhe  frost-free  period  varies  in  length  with  the  elevation  above 

level,  lasting  for  130  days  or  more  in  the  lower  to  90  days  in  the 
:her  altitudes. 

ROTATIONS  FOR  SPRING  WHEAT. 

dotation  means  simply  the  growing  of  two  or  more  different  crops 
the  same  field  in  successive  years  instead  of  growing  the  same  crop 
r  after  year.  Wheat  followed  by  corn  or  oats  would  be  a  rotation, 
leat  followed  by  fallow  also  may  be  called  a  rotation. 
)ne  crop  grown  continuously,  as  wheat  followed  by  wheat,  is  called 
Ltinuous  cropping  or  single  cropping.    Much  of  the  farm  land  in 
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4. — Map  of  the  Great  Plains  area,  showing  the  average  yearly  rainfall,  in  inches 
means  of  lines  running  through  places  having  about  the  same  rainfall. 
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le  northern  Great  Plains  area  has  been  continuously  cropped  to 
heat. 

Farm  crops  become  more  diversified,  and  systems  of  crop  rotation 
[•e  started  gradually  as  communities  become  older  and  the  farms 
3tter  equipped.  The  wheat  acreage  in  such  a  community  may  be 
jduced,  and  yet  the  total  production  may  remain  the  same  or  actu- 
[ly  increase  because  of  better  yields  from  rotations  than  from  con- 
nuous  cropping.  Even  in  the  newer  communities  there  are  many 
ivantages  to  be  gained  from  having  good  rotation  systems. 

REASONS  FOR  ROTATING  CROPS. 

There  are  many  reasons  for  rotating  crops.  Some  are  more  im- 
ortant  in  one  section,  some  in  another.  Among  them  may  be  men- 
oned  the  following : 

(1)  Eotation  increases  the  total  crop  yield. 

(2)  It  distributes  the  risk  of  crop  failure,  since  conditions  inju- 
ous  to  one  crop  frequently  do  not  affect  other  crops. 

(3)  It  gives  a  better  distribution  of  farm  labor  throughout  the 
3ar. 

(4)  It  allows  the  keeping  of  more  live  stock,  which  favors  a  better 
se  of  farm  crops  and  furnishes  farm  manure. 

(5)  It  allows  the  use  of  green-manure  crops  and  the  satisfactory 
pplication  of  farm  manures,  thus  maintaining  the  fertility  of  the 
)il. 

(6)  It  insures  a  better  control  of  weeds,  injurious  insects,  and 
ingous  diseases  of  crops. 

(7)  It  uses  soil  moisture  more  completely,  as  different  crops  use 
ater  differently. 

EXAMPLES  OP  ROTATIONS. 

Many  problems  must  be  solved  in  planning  rotations  for  the 
orthern  Plains  in  which  spring  wheat  shall  be  the  money  crop, 
ombining  grain  growing  with  stock  raising  is  the  best  possible 
asis  for  profitable  rotations  and  high  wheat  yields.  It  is  now  freely 
imitted  that  growing  wheat  continuously  on  the  same  land  is  not 
rofitable  in  the  long  run. 

In  the  eastern  and  more  humid  part  of  the  northern  Plains  the 
icrease  of  fungous  diseases  and  weed  pests  is  making  continuous 
heat  cropping  unprofitable.  A  cultivated  crop  is  necessary  in  the 
)tation  to  hold  the  weeds  in  check. 

For  stock  feeding,  alfalfa  and  red  clover  can  be  grown  quite 
enerally  in  this  section.  Here  such  a  rotation  as  (1)  wheat,  (2) 
its  (or  barley),  (3)  clover,  and  (4)  corn  can  be  used  with  profit 
a  combined  grain  and  stock  farms.  Wheat  and  barley  are  hard  to 
iparate  in  mixtures,  and  where  they  volunteer  freely  one  should  not 
:>llow  the  other  in  rotation. 
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In  the  western  districts  of  the  northern  Plains,  where  the  sav 
of  moisture  is  important,  the  cultivated  crop  is  still  more  need 

In  the  drier  parts  of  western  South  Dakota  the  agricultural 
periment   station   of   that   State   recommends   rotations    contain: 
small  grains,  Manchu  kaoliang,  and  alfalfa.     The  kaoliang  is 
early  grain  sorghum,  taking  the  place  of  corn,  which  is  less  profita 
there.    About  half  the  alfalfa  should  be  drilled  in  wide-spaced  re 
and  cultivated  for  seed. 

Farther  north,  in  North  Dakota  and  Montana,  corn  may  be  gro 
for  fodder  or  silage,  while  the  cooler  nights  prevent  the  use 
kaoliang.  A  simple  rotation  is  (1)  corn,  (2)  wheat,  (3)  oi 
Where  necessary,  potatoes'  may  be  the  cultivated  crop. 

Land  which  has  borne  a  cultivated  crop,  such  as  corn,  kaoliang, 
potatoes,  can  be  prepared  for  small  grain  much  more  cheaply  tl 
can  stubble  land. 

In  the  driest  parts  it  may  be  necessary  to  alternate  wheat  and  sv 
mer  fallow  or  to  fallow  the  land  at  least  every  third  season.  Gre 
manure  crops,  such  as  winter  rye  or  sweet  clover,  may  be  substitu 
for  the  fallow.  They  should  be  plowed  under  early  in  the  sea: 
and  the  surface  cultivated  afterwards  to  hasten  rotting  and  si 
moisture. 

SUMMER  FALLOW  IN  THE  ROTATION. 

Summer  fallowing  land  for  wheat  every  second  or  third  year 
sometimes  practiced  in  the  drier  portions  of  the  Great  Plains  ai 
especially  in  the  winter-wheat  section.  Summer  fallow  in  the  ro 
tion  system  reduces  the  danger  of  complete  failure  by  drought  a 
in  some  cases  has  increased  the  average  annual  yield. 

In  fallowing  every  second  year  the  expense  of  keeping  a  fall 
clean  from  the  fall  of  one  year  until  the  spring  of  the  second  y 
after  is  usually  greater  than  any  profit  from  increased  yield.  Si: 
only  one  crop  is  grown  in  two  years,  the  average  yield  for  two  ye 
is  only  one-half  the  actual  yield  of  the  one  year. 

A  fallow  maintained  through  the  18-month  period  mentioi 
requires  one  and  sometimes  two  plowings  and  several  workings  w 
the  disk  and  harrow  to  keep  the  land  free  from  weeds.  To  save  ( 
spring  working,  spring  plowing  usually  is  preferable  to  fall  plowi 
for  fallow. 

In  the  eastern  and  more  humid  parts  of  the  spring- wheat  sectioj 
profitable  crop  can  be  grown  each  year  at  the  cost  of  one  plowing 
disking,  and  a  harrowing. 

One  year  of  fallow  in  a  rotation  of  three  or  more  years  usua 
will  be  more  profitable  than  alternate  cropping  and  fallowing. 

Corn  or  other  cultivated  crops  can  be  grown  in  place  of  the  fall 
where  it  is  necessary  to  save  moisture  every  other  year  for 
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leat  crop.  The  following  wheat  crop  will  be  nearly  as  large  after 
cultivated  crop  as  after  a  fallow. 

The  expense  of  growing  this  cultivated  crop  will  be  little  or  no 
eater  than  that  required  to  keep  the  fallow  clean.  If  the  resulting 
3p  matures,  it  will  be  largely  profit.     If  not,  there  will  be  little 

5S. 

Fallowing  should  not  be  done  generally  where  a  cultivated  crop 
n  be  grown  and  used  with  profit.  An  occasional  fallowing,  bow- 
er, will  greatly  reduce  the  growth  of  weeds  and  help  to  improve  the 
ysical  and  chemical  condition  of  the  soil. 

PREPARING  THE  SEED  BED. 

Plowing  in  some  form  is  the  necessary  first  operation  upon  which 
riculture  has  depended  from  the  beginning.  To  the  new  settler, 
lose  land  is  still  in  native  grass,  success  or  failure  frequently  de- 
nds  on  how  he  prepares  his  land  for  his  first  crop. 
Remember  that  sod  land  in  the  semiarid  regions  should  be  broken 
eper  than  that  in  the  more  humid  districts.     The  early  settlers 

the  Red  River  Valley  and  other  fairly  humid  districts  of  the 
ains  found  it  best  to  break  the  sod  land  3  inches  deep  in  May 

June  and  backset  5  or  6  inches  deep  in  September  or  October. 
The  pioneers  who  settled  later  in  the  drier  portions  of  the  Plains 
ind  the  land  too  dry  in  the  fall  to  backset  the  sod  and  turn 

the  extra  2  or  3  inches  of  soil.  Their  experience  shows  that  the 
i  should  be  broken  5  or  6  inches  in  depth  when  the  grass  is  grow- 
^  most  rapidly,  usually  in  May  or  June. 

rhe  sod  should  be  turned  evenly,  bottom  side  up.  It  requii-es  a 
irp  plow  and  skillful  handling  to  strike  a  straight  and  uniform 
rrow. 

[t  is  best  not  to  crop  this  land  to  wheat  or  any  other  small  grain 
i  first  year.  If  not  sown  to  flax,  it  should  be  worked  down  with  a 
jk  and  harrow  after  the  heavier  rains  of  the  summer  and  fall, 
sking  and  harrowing  again  in  the  spring  will  make  a  well-pre- 
red  seed  bed  for  wheat. 

A.  firm  seed  bed  with  about  3  inches  of  fairly  fine  moist  mulch  is 
i  best  preparation  for  wheat. 

When  spring  wheat  is  to  follow  a  crop  of  wheat,  oats,  or  barley, 
epare  the  seed  bed  in  the  fall.  Plow  as  quickly  as  possible  after 
3  former  crop  has  been  removed  from  the  land.  This  holds  the 
)isture  remaining  in  the  subsoil,  stores  the  fall  rains,  and  liberates 
;rogen.  This  is  of  most  importance  in  the  eastern  and  more  humid 
rtion  of  the  northern  Plains  area. 

Farther  west,  in  the  drier  districts,  little  or  no  moisture  remains  in 
3  soil  after  a  crop  is  mature.    Leaving  the  stubble  standing  to  catch 
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snow  and  then  plowing  in  the  spring  often  gives  the  best  res 
under  these  conditions. 

Plow  early  in  the  spring  when  fall  plowing  is  not  possible 
where  spring  plowing  is  best. 

Plowing  from  5  to  8  inches  in  depth  has  been  more  profitable  t 
shallower  or  deeper  plowing. 

Work  down  the  land  with  a  disk  or  harrow  immediately  a 
plowing.  This  prevents  a  rapid  drying  out  of  the  ncAvly  turned 
and  saves  the  moisture  remaining  below  the  furrow  slice. 

Light  soils  which  are  easily  blown  should  not  be  worked  too  mi 
Furrowing  them  with  a  lister  instead  of  plowing  will  largely 
vent  the  drifting  of  the  soil  during  the  winter.    The  furrows  shoul 
leveled  in  the  spring  by  disking  and  harrowing  immediately  be 
drilling  the  wheat. 

Disk  and  harrow  corn  or  potato  ground  thoroughly  in  the  spi 
to  prepare  it  for  Avheat. 

Pack  light  soils,  or  soils  loosened  by  plowing  in  trash  or  stri 
manure,  with  the  disk  or  subsurface  packer.  Weight  the  disk  ] 
row  and  set  the  disks  straight. 

WHAT  IS  GOOD  SEED? 

CHANGING  SEED. 

Use  home-grown  wheat  for  seed  wherever  possible.  The  com] 
belief  that  seed  "  runs  out "  after  a  few  years  is  not  founded  on  i 

The  quality  of  seed  often  varies  with  the  nature  of  the  sea 
Seed  of  an  adapted  crop  grown  continuously  in  one  section  sh( 
not  only  maintain  its  quality  year  by  year,  but  should  really  impi 
in  adaptation  to  local  conditions. 

When  it  is  necessary  to  get  new  seed  it  should  be  obtained  in 
community  if  possible.  Change  seed  only  for  the  purpose  of  geti 
a  better  variety  of  known  value. 

CLEAN  SEED. 

Clean  and  grade  the  seed  by  the  use  of  the  fanning  mill,  i 
removing  all  weed  seeds,  trash,  and  broken  or  shrunken  grains  be 
planting.  In  this  way  the  yield  and  quality  of  the  crop  can  bette 
maintained. 

TREATMENT  FOR  SMUT. 

Treat  the  wheat  seed  with  formalin  to  destroy  bunt  or  stinl 
smut.  The  method  is  described  in  Farmers'  Bulletin  507,  enti 
"  The  Smuts  of  Wheat,  Oats,  Barley,  and  Corn."  If  this  treatn 
is  properly  applied  it  will  effectually  prevent  this  smut  of  wheat 

After  the  seed  is  treated  it  will  become  infected  again  if  place( 
smutty  bags,  bins,  or  drills.  These  should  all  be  treated  unless  t 
are  known  to  be  free  from  smut  spores. 
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)OW  the  seed  within  a  few  days  after  treating,  as  the  germinating 

ver  sometimes  weakens  after  treatment. 

iOose  smut,  which  is  less  common  than  bunt,  is  more  difficult  to 

trol.     However,  it  can  be  destroyed  by  the  hot-water  treatment, 

ich  is  described  also  in  Farmers'  Bulletin  507. 

'he  spores  of  the  loose  smut  infect  the  young  seed  at  the  time  of 

Bering  and  at  no  other  time.    Therefore,  if  the  seed  used  is  from 

3ld  in  Avhich  and  near  which  no  smutted  heads  grew  it  will  be  free 

m.  this  smut. 

GERMINATION  TESTS. 

lound,  mature  wheat  usually  germinates  well.  If  the  seed  is  old, 
unken,  or  thought  to  have  been  weakened  in  any  way,  a  germina- 
1  test  should  be  made.  This  can  easily  be  done  by  counting  out 
I  or  three  lots  of  100  kernels  each  and  placing  them  between  moist 
bters  or  in  sand.  Keep  them  moist  for  several  days,  at  about  the 
perature  at  which  bread  rises  best.  Only  those  seeds  which  pro- 
e  strong  sprouts  should  be  counted. 

rermination  will  always  be  better  in  blotters  or  sand  than  in  the 
under  field  conditions.     Poor  seed  should  not  be  sown.     Seed 
nd  to  be  somewhat  weak  in  vitality  should  be  sown  at  a  heavier 
i  than  that  ordinarily  used. 

SOWING  THE  SEED. 

METHOD  OF  SOWING. 

L  modern  grain  drill  should  be  used  for  sowing  wheat.  The  shoe 
1,  the  single-disk  drill,  and  the  double-disk  drill  are  about  equally 
1  suited  for  seeding  in  a  well-prepared  soil.  In  the  drier  soils  the 
^le-disk  drill  requires  less  power  to  place  the  seed  at  a  depth  where 
sture  is  present  than  do  the  other  drills. 

l11  drills  should  be  provided  with  covering  chains  or  press  wheels 
insure  the  covering  of  the  seed.  The  press  wheels  firm  the  soil 
lely  about  the  seed  and  are  most  valuable  in  sowing  spring  wheat 
the  lighter  soils.  The  drill  rows  should  be  from  6  to  8  inches 
rt. 

TIME  OF  SOWING. 

pring  wheat  should  be  sown  early.  On  fall  plowing  it  is  usually 
;  to  sow  the  wheat  as  soon  as  the  land  can  be  put  in  good  tilth 
IT  the  frost  is  out  of  it. 

)n  very  weedy  land  postpone  the  seeding  and  kill  the  weeds, 
en  the  weed  seeds  have  germinated,  destroy  the  young  weeds  with 
disk  and  harrow.  The  delay  in  seeding  will  be  largely  equalized 
the  more  rapid  growth  of  the  wheat  on  land  so  worked.  The  soil 
ried  by  the  working  and  becomes  warm  more  rapidly. 
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The  best  time  for  sowing  wheat  can  not  be  given  exactly  for  s 
of  the  section  being  considered.     In  general,  sow  early. 

Seeding  may  be  continued  with  but  little  risk  up  to  the  secoi 
week  in  May  when  necessary.  A  decreased  yield  will  usually  resi: 
from  the  later  sowings. 

RATE  OF  SOWING. 

The  quantity  of  seed  that  should  be  sown  to  the  acre  in  the  northe 
Great  Plains  area  will  vary  with  the  amount  of  moisture  present 
the  soil,  the  size  of  the  kernel  of  the  variety  used,  the  condition 
the  seed  bed,  and  the  date  of  seeding. 

Under  ordinary  conditions  4  pecks  to  the  acre  are  best.  In  t 
eastern  part,  where  the  annual  rainfall  is  high  and  the  soil  hea\ 
rich,  warm,  and  well  drained,  5  or  6  pecks  will  give  better  results. 

In  the  drier  and  lighter  soils  of  the  western  portion  3  pecks  to  t 
acre  are  sufficient. 

Durum  vrheat  has  larger  kernels  and  should  be  sown,  as  a  rule, 
a  rate  1  peck  heavier  than  common  wheat  under  the  same  conditio] 

On  a  poorly  prepared  seed  bed  or  when  the  seeding  is  late,  incre^ 
the  rate  of  seeding  1  or  2  pecks  over  the  ordinary  rate. 

DEPTH  OF  SOWING. 

Sow^  spring  wheat  about  2  or  3  inches  deep.     Deeper  than  3  incl 
is  advised  only  in  loose,  dry  soils,  where  it  is  necessary  to  get  t 
seed  down  to  moist  soil.     On  heavy  soils,  where  a  good  supply 
moisture  is  present,  1  to  2  inches  is  deep  enough. 

CULTIVATION  OF  THE  GROWING  CROP. 

A  light  cultivation  at  the  time  the  young  plants  are  from  4  t( 
inches  high  is  sometimes  worth  while.  The  spring-tooth  weeder 
best  for  breaking  the  crust  and  killing  weeds  and  is  less  injuric 
to  the  young  plants  than  the  spike-tooth  harrow. 

On  heavy  soils  cultivate  the  crop  in  dry  seasons.  Do  not  cultiv 
on  light  soils  and  in  years  when  there  is  enough  rain  for  the  growi 
wheat. 

HARVESTING  THE  CROP. 

CUTTING. 

Wheat  that  is  allowed  to  become  mature  before  cutting  makes 
best  flour.    Where  the  acreage  is  small,  cutting  should  be  delayed  1 
til  the  kernels  are  well  hardened. 

TYhere  the  acreage  to  be  harvested  is  large,  cutting  may  begin  bef 
the  grains  are  entirely  hardened  but  after  the  straw  has  lost  nea 
all  of  its  green  color.  If  the  crop  becomes  overripe,  a  loss  in  quant 
from  shelling  may  result. 
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)urum  wheat  usually  looks  riper  than  it  really  is.     Even  when- 

y  ripe  it  can  be  left  standing  longer  than  common  wheat,  as  it 

3  not  shatter. 

'he  greater  part  of  the  spring- wheat  crop  of  the  northern  Great 

ins  area  is  cut  with  a  binder.    The  condition  of  the  bundles  and 

Lr  convenient  handling  depend  largely  on  the  adjustments  of  the 

ier. 

'he  header  is  used  to  some  extent  in  western  Nebraska  and  quite 

imonly  in  the  James  River  valley  of  South  Dakota.     It  is  of 

it  value  where  little  or  no  rainfall  occurs  during  the  harvest 

5on. 

SHOCKING. 

\^heat  cut  with  a  binder  should  be  shocked  in  the  field  imme- 
tely.  The  shocks  should  be  placed  in  rows,  so  that  they  can  be 
lied  later  with  the  greatest  convenience.  The  quality  of  the 
ashed  grain  depends  greatly  on  the  care  used  in  shocking, 
^he  shock  should  be  started  by  taking  a  bundle  in  each  hand  and, 
h  a  single  swing,  jamming  the  butts  firmly  into  the  stubble,  side 
side,  a  few  inches  apart,  the  heads  leaning  against  each  other  to 
vent  falling.  The  next  two  are  placed  against  the  edges  of  the 
t  pair.  From  6  to  8  or  10  more  bundles  can  then  be  placed  firmly 
►ut  these  until  a  round  shock  of  the  proper  size  is  formed, 
n  the  eastern,  more  humid  and  less  windy  districts  it  is  well  to 
•  the  shocks  to  protect  them  from  rain  and  birds.  Make  the  cap 
breaking  down  the  straw  at  the  band  toward  both  the  heads  and 
butts  of  two  good  bundles.  These  should  be  placed  firmly  on  top 
the  standing  bundles. 

STACKING. 

)nly  about  one-fourth  of  the  wheat  in  this  hard  spring- wheat  sec- 

n  is  stacked  under  present  conditions.     Thrashing  directly  from 

1  shock  is  more  commonly  practiced,  as  the  total  cost  usually  is 

newhat  less. 

stacking  gives  greater  protection,  however,  results  in   a  better 

ility  of  wheat,  and  allows  more  economical  thrashing.    Early  fall 

>wing  is  made  possible  by  the  removal  of  the  shocks  from  the  fields. 

is  is  usually  very  desirable  and  often  will  pay   for  the  extra 

)ense  of  stacking. 

^^^ell-stacked  grain  can  be  allowed  to  remain  for  weeks  or  months 

"ore  thrashing,  without  damage. 

Stacking  should  be  done  as  soon  as  the  grain  is  well  cured  in  the 

)ck,  usually  after  10  to  20  days.    Four  stacks  are  commonly  built, 

pairs  6  feet  apart,  to  form  a  setting.    The  stacks  are  round  and 

lally  10  feet  in  diameter  at  the  base. 

First,  build  a  large,  round  shock  or  stook,  about  8  feet  in  diameter ; 

m  place  two  layers  of  bundles,  one  directly  on  top  of  the  other, 
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with  heads  resting  against  the  shock,  and  the  butts  forming 
10-foot  circular  base.    The  next  row  is  laid  with  the  butts  exter 
just  past  the  bands  of  the  outer  row,  like  shingles,  and  so  on, 
lapping  the  rows  a  little  more  as  the  center  is  approached ;  then  I 
again  at  the  outside. 

Shocked  bundles  have  a  slanting  butt.     Lay  the  successive 
layers  with  the  long  edge  of  the  butt  on  top  and  projecting  be 
the  layer  beneath.    Increase  the  diameter  in  this  way  until  a  h 
of  7  or  8  feet  is  reached.    This  forms  the  bulge. 

Always  keep  the  middle  high  and  firmly  tramped.  ^  not  t 
the  outer  layer  at  all.  If  possible,  have  loads  pitched  from  diff 
sides  of  the  stack  to  obtain  more  even  tramping. 

From  the  bulge  the  stack  should  taper  slowly  to  a  point.  T] 
done  by  laying  the  bundles  now  with  the  short  side  of  the  slai 
butt  uppermost,  gradually  decreasing  the  diameter. 

Keep  the  middle  high  and  well  tramped — so  high  that  the  beg 
will  fear  that  the  outer  layers  will  slide  off.  Sometimes  they 
but  that  is  better  than  having  rain  water  soak  in. 

At  the  peak,  which  should  be  20  to  24  feet  from  the  grounc 
bundles  will  overlap,  and  the  cap  sheaf  should  be  securely  fasi 
by  driving  a  6-foot  stake  into  the  top  of  the  stack.  Stacks  well 
should  shed  water  perfectly. 

THRASHING. 

When  thrashing  can  be  done  early,  the  most  economical  meth 
to  thrash  directly  from  the  shock.  Thrash  when  the  grain  is 
either  before  or  after  it  has  gone  through  the  sweat.  If  the  i 
is  too  dry,  it  will  crack  badly  in  thrashing. 

Wheat  thrashed  before  sweating  iit  the  shock  will  go  through 
sweat  in  the  bins,  giving  the  grain  a  darker  and  richer  color.  ( 
that  is  thrashed  when  damp  will  sweat  too  much  and  become  hoi 
bin  burnt.  When  grain  is  stacked  it  should  l^e  rilowed  to  go  thr 
the  sweat  before  thrashing. 

Community  thrashing  is  desirable  where  the  farms  are  not  1 
The  individual  farmer  will  get  his  thrashing  done  more  rapidl} 
economically  where  a  group  of  farmers  can  own  and  operj 
thrashing  outfit  together. 

See  that  the  separator  is  well  cleaned  before  the  thrashh 
started,  in  order  to  j)revent  the  mixture  of  grain  and  the  scatt( 
of  w^eed  seed  from  tft  neighboring  farms. 

Watch  carefully  fMe  working  of  the  machine  to  see  that  the  { 
is  entirely  removed  f):*om  the  straw  and  that  the  chaff  is  blown  o 

Stack  the  straw,  iise  it  as  feed  or  bedding  for  live  stock,  ai 
convert  it  into  manu^ 
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INTRODUCTION. 


lere  are  several  species  of  flies  which  are  commonly  found  in 
les,  although  but  one  of  these  should  properly  be  called  the 
e  fly.    This  fly,  Musca  doTnestica  L.  (fig.  1),  which  is  found  in 


'IG,  1. — The  common  house  fly  {Musca  domestica)  :  Pupariiim  at  left ;  adult  next ; 
larva  and  enlarged  parts  at  right.     All  enlarged.     (Author's  illustration.) 

'ly  all  parts  of  the  world,  is  a  medium-sized  grayish  fly,  with 
louth  parts  spread  out  at  the  tip  for  sucking  up  liquid  substances, 
account  of  the  conformation  of  its  mouth  parts,  the  house  fly  can 
bite,  yet  no  impression  is  stronger  in  the  minds  of  most  people 
L  that  this  insect  does  occasionally  bite.    This  impression  is  due 

IE. — This   bulletin   supersedes   Farmers'    BuUetln   No,    459,     It  will   be   of   interest 
5ver  breeding  places  for  flies  are  found., 
94899°— 15 1 
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to  the  frequent  occurrence  in  houses  of  another  fly  {Stomoxys 
citrans  L.)    (fig.  2),  whi^h  is  called  the  stable  fly,  and  which,  ^ 
closely  resembling  the  houGe  fly  (so  closely,  in  fact,  as  to  deceive 
one  but  an  ^ntomo^Qgist),  differs  from  it  in  the  important  partic 


Fig.  2. — The  stable  fly  or  biting  house  fly   (Stomoxys  calcitrarvs)  :  Adult,  larvs 
puparium,  and  details.     All  enlarged.     (Author's  illustration.) 

that  its  mouth  parts  are  formed  for  piercing  the  skin.  It  is  per 
second  in  point  of  abundance  to  the  house  fly  in  most  portions  o: 
Northeastern  States.  It  breeds  in  horse  manure,  cow  manure,  ar 
warm,  decaying  vegetation,  like  old  straAV  and  grass  heaps. 


Fig.   8. — A  stable  fly    (Muscina  stattulans)  :  Adult,  larva,  and  details.     All  ei] 
larged.      (Author's  illustration.) 

A  third  species,  commonly  called  the  cluster  fly  {Pollenia  7 
Fab.),  is  a  very  frequent  visitant  of  houses,  particularly  in  the  sp 
and  fall.  This  fly  is  somewhat  larger  than  the  house  fly,  wi 
smooth,  dark-colored  abdomen  and  a  sprinkling  of  yellowish  h 
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Fig.  4. — One  of  the  blue-bottle  flies 
(Phormia  terracnovae)  :  Adult,  en- 
larged.    (Author's  illustration.) 


s  not  so  active  as  the  house  fly  and,  particularly  in  the  fall,  is  very 
^gish.  At  such  times  it  may  be  picked  up  readily,  and  is  very 
ject  to  the  attacks  of  a  fungous  disease  which  causes  it  to  die  upon 

window  panes,  surrounded  by 
whitish  efflorescence.  Occasion- 
/  this  fly  occurs  in  houses  in  such 
nbers  as  to  cause  great  annoy- 
;e,  but  such  occurrences  are'com- 
•atively  rare.  It  is  said  in  its 
lier  stages  to  be  parasitic  on  cer- 
a  angleworms. 

L  fourth  species  is  another  stable 

"known    as    Muscina    stabulans 

11.  (fig.  3),  a  form  which  almost 

.ctly  resembles  the  house  fly  in 

leral  appearance,  and  which  does 

bite,  as  does  the  biting  stable  fly. 

Dreeds  in  decaying  A^egetable  mat- 

and  in  excrement. 

several  species  of  metallic  greenish  or  bluish  flies  are  also  occa- 

lally  found  in  houses,  the  most  abundant  of  which  is  the  so-called 

ebottle  fly  {Calliphora  erythrocephala  Meig.).    This  insect  is  also 

led  the  blow  fly,  or  meat  fly,  and  breeds  in  decaying  animal  mate- 

^  rial.     A  smaller  species,  which  may 

be  called  the  small  bluebottle  fly,  is 

Phormia  terraenovae  Desv.  (fig.  4), 

and  a  third,  which  is  green  or  blue 

in  color  and  a  trifle  smaller  than 

the  large  bluebottle  fly,  is  Lucilia 

caesar  L.  (fig.  5). 

There  is  still  another  species, 
smaller  than  any  of  those  so  far 
mentioned,  w^hich  is  known  to  ento- 
mologists as  {H omalomyia)  Fannia 
canicularis  L.,  sometimes  called  the 
small  house  fly.  A  related  species, 
F.  hrevis  Rond.,  is  shown  in  figure 
6.  F.  canicularis  is  distinguished 
from  the  ordinary  house  fly  by  its 
er  and  more  pointed  body  and  conical  shape.  The  male,  which  is 
ch  commoner  than  the  female,  has  large  pale  patches  at  the  base 
the  abdomen,  which  are  translucent  when  the  fly  is  seen  on  the 
idow  pane.  It  is  this  species  that  is  largely  responsible  for  the 
ivalent  idea  that  flies  grow  after  gaining  wings.  Most  people 
nk  that  these  little  fannias  are  the  young  of  the  larger  flies,  which, 


.  5. — The  green-bottle  fly  {Lucilia 
aesar)  :  Adult,  enlarged.  (Author's 
lustration. ) 
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of  course,  is  distinctly  not  the  case.     They  breed  in  decaying  ve 
table  material,  in  excreta  of  animals^  and  in  dead  insects. 

Still   another  fly — and   this   one   is   still   smaller — is   a   jet-bl; 
species  known  as  the  window  fly  {Scenopinus  fenestralis  L.),  wh 


Fig.  6. — The  little  house  fly  (Homalomyia  brevis)  :  Female  at  left ;  male  next,  wit! 
enlarged  antenna;  lar\a  at  right.     All  enlarged.     (Author's  illustration.) 

in  fact  has  become  more  abundant  of  later  years.  Its  larva  is  a  wh 
very  slender,  almost  threadlike  creature  and  is  found  in  cracks  of 
floor  in  buildings,  where  it  feeds  on  other  small  insects. 

In  the  autumn,  when  fruit  appears  on  the  sideboard,  many  sp^ 
mens  of  a  small  fruit  fly  (Drosophila  ampelophila  Loew)  (fig. 
make  their  appearance,  attracted  by  the  odor  gf  overripe  fruit. 


Fig.  7.- — The  fruit  fly  (Drosophila  ampelophila)  :  a.  Adult ;  hj  antenna  of  same ;  c,  baj 
tibia  and  first  tarsal  joint  of  same ;  dj  puparium,  side  view  ;  e,  puparium  from  ab 
f,  full-grown  larva  ;  g,  anal  spiracles  of  same.     All  enlarged.      (Author's  illustrati 

A  small  slender  fly  is  not  infrequently  seen  in  houses,  especii 
upon  windowpanes.  This  is  Sepsis  violacea  Meig.,  shown  enlar; 
in  figure  8. 

All  of  these  species,  however,  are  greatly  dwarfed  in  numbers 
the  common  house  fly.    In  1900  the  senior  author  made  collect! 
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the  flies. in  dining  rooms, in  different  jiarts  of  the  country,  and 
of,  a  total  of  23,087  flies  22,808  were  Musca  domestica — that  is, 
^  per  cent  of  the  whole  number  captured.  The  remainder,  consist- 
.  of  1.2  per  cent  of  the  whole,  comprised  various  species,  including 
se  mentioned  above. 

LIFE  HISTORY  OF  THE  TRUE  HOUSE  FLY. 


fusca  domestica  commonly  lays  its  eggs  (figs.  9,  10)  upon  horse 
Qure.  This  substance  seems  to  be  its  favorite  larval  food.  It  will 
)  breed  in  human  excrement,  and  from  this  habit  it  becomes  very 


Fig.  8. — The  dung  fly    (Sepsis  rioJacea)  :  AduU,  puparium,  and  details.     All 
enlarged.      (Author's  illustration.) 

Lgerous  to  the  health  of  human  beings,  carrying  as  it  does  the 
ms  of  intestinal  diseases,  such  as  typhoid  fever  and  cholera,  from 
excreta  to  food  supplies.  It  has  also  been  found  to  breed  freely 
log  manure  and  to  some  extent  in  cow  and  chicken  manure.  In- 
d,  it  will  lay  its  eggs  on  a  great  variety  of  decaying  vegetable 
[  animal  material,  but  of  the  flies  that  infest  dwelling  houses, 
h  in  cities  and  on  farms,  a  vast  proportion  come  from  horse 
nure. 

t  often  happens,  however,  that  this  fly  is  very  abundant  in  locali- 
where  there  is  little  or  no  horse  manure,  and  in  such  cases  it 
I  be  found  breeding  in  other  manure  or  in  slops  or  fermenting 
etable  material,  such  as  spent  hops,  bran,  ensilage,  or  rotting 
atoes.  Accumulations  of  organic  material  on  the  dumping 
•unds  of  towns  and  cities  often  produce  flies  in  great  numbers. 
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The  number  of  eggs  laid  by  an  individual  fly  at  one  time  is  u: 
doubtedly  large,  probably  averaging  about  120,  and  as  a  sing 
female  will  lay  at  least  two  and  possibly  four  such  batches,  tl 
enormous  numbers  in  which  the  insects  occur  is  thus  plainly  a 
counted  for,  especially  when  the  abundance  and  universal  occurren 
of  appropriate  larval  food  is  considered.  The  eggs  are  deposit( 
below  the  surface  in  the  cracks  and  interstices  of  the  manure,  sever 
females  usually  depositing  in  one  spot,  so  that  the  eggs  are  common 
found  in  large  clusters  in  selected  places  near  the  top  of  the  pi] 


Fig.  9. — Eggs  of  the  house  fly.     About  natural  size.     (From  Newstead.) 

where  a  high  degree  of  heat  is  maintained  by  the  fermentation  belo^ 
The  eggs  usually  hatch  in  less  than  24  hours.  Under  the  mo 
favorable  conditions  of  temperature  and  moisture  the  egg  state  ma 
last  hardly  more  than  eight  hours.  The  maggots  Avhich  issue  froi 
the  eggs  are  very  small  and  transparent.  They  grow  rapidly  and  i 
the  course  of  their  development  molt  twice.  There  are  thus  thr( 
distinct  larval  stages,  the  duration  of  which  is  about  as  followj 
(1)  From  hatching  of  the  larva  to  first  molt,  one  day;  (2)  first  i 
second  molt,  one  day;  (3)  second  molt  to  pupation,  two  to  thn 
days,  thus  making  the  total  length  of  the  larval  stage  four  to  fi^ 
days.  This  period  may  be  greatly  prolonged  by  low  temperature  c 
by  dryness  or  scarcity  of  the  larval  food.     As  the  larvae  (fig.  11 
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lin  full  size  they  gradually  assume  a  creamy  white  color.  Just 
ore  pupation  they  become  very  restless  and  migrate  from  their 
iing  ground  in  search  of  a  favorable  place  in  Avhich  to  pass  the 
)al  stage.  They  will  often  congregate  at  the  edges  of  manure  piles 
r  the  ground  or  burrow  into  the  soil  beneath,  or  they  may  crawl 
siderable  distances  away  from  the  pile  to  pupate  in  the  ground 
n  loose  material  under  the  edges  of  stones,  boards,  etc. 
'he  pupae  (fig.  12),  or  "sleepers,"  are  more  or  less  barrel  shaj^ed 
[  dark  brown  in  color.  In  midsummer  this  stage  lasts  from  three 
;en  days,  four  to  five  days  being  the  usual  duration.  The  pupal 
^e  is  easily  affected  by  temperature  changes  and  may  be  prolonged 


Fig.  10. — Eggs  of  the  house  fly.     Highly  magnified.     (From  Newstead.) 

•ing  hibernation  for  as  long  as  four  or  five  months.  Numerous 
ring  experiments  in  various  parts  of  the  country  have  shown  that 
shortest  time  between  the  deposition  of  eggs  and  the  emergence 
the  adult  fly  is  eight  days,  and  10  and  12  day  records  were  very 
imon. 

?he  adult  fly,  upon  emerging  from  the  puparium,  works  its  way 
vard  through  the  soil  or  manure  and  upon  reaching  the  air  it 
wis  about  while  its  wings  expand  and  the  body  hardens  and 
Limes  its  normal  coloration.  In  a  very  few  days  the  female  is 
dy  to  deposit  eggs.  In  recent  experiments  at  Dallas,  Tex.,  at 
w  Orleans,  La.,  and  at  Arlington,  Ya.,  it  has  been  found  that  the 
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time  between  the  emergence  of  the  adults  and  the  first  deposition 
eggs  is  considerably  shorter  than  was  previously  thought  to  be  i 
case.  Only  three  or  four  days  are  necessary  in  midsummer  for  i 
female  to  reach  sexual  maturity.  As  in  the  case  of  other  periods 
its  life  history,  so  the  preoviposition  period  is  considerably  p: 
longed  by  the  lower  temperatures  of  spring  and  autumn.  In  m 
summer,  with  a  developmental  period  of  from  eight  to  ten  days  fr( 
egg  to  adult,  and  a  preoviposition  period  of  from  three  to  four  da 
there  would  be  a  new  generation  started  every  11  to  14  days.  Th< 
is  thus  abundance  of  time  in  the  climate  of  Washington  for  the  dev 
opment  of  10  to  12  generations  every  summer. 


Fig.  11. — Larvae,  or  maggots,  of  the  house  fly.    About  natural  size.     (From  Newstead, 

The  hibernation  of  the  house  fly  is  a  subject  to  which  consider al 
attention  has  recently  been  given,  and  many  new  points  of  practi( 
importance  have  come  to  light.  The  prevailing  idea  that  the  hoi 
fly  passes  the  winter  as  an  adult,  hiding  in  the  cracks  and  crevices 
buildings  and  in  straw  stacks,  etc.,  has  never  been  proved  expe 
mentally.  Messrs.  Bishopp,  Dove,  and  Parman  made  attempts  to  ke 
adults  in  large  cages  through  the  winter  of  1913-14  at  Dallas,  T< 
In  one  experiment  in  which  the  cage  was  kept  in  a  building  whi 
was  heated  during  cold  periods  some  flies  remained  alive  for 
days.  In  some  experiments  carried  out  by  the  junior  author  at  N( 
Orleans  during  the  same  winter  all  the  flies  died  within  a  peri 
of  30  days,  most  of  them  as  a  result  of  the  attack  of  a  parasii 
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Lgus.  Careful  experiments  conducted  at  the  experiment  farm  at 
iington,  Ya.,  during  the  winter  of  1914-15  showed  that  flies  kept 
Linheated  buildings  were  killed  during  the  first  really  cold  night.s 
the  winter.  Those  kept  in  one  of  the  greenhouses  behaved  just 
they  AA^ould  during  the  summer  at  similar  temperatures.  At  tem- 
■atures  of  65°  to  75°  F.  very  few  lived  longer  than  35  to  40  days. 
B  best  conditions  were  found  in  one  of  the  large  stables  which  was 
jhtly  heated,  the  temperature  ranging  from  82°  to  50°  F.     Some 


Fig.  12. — Pupae  of  tlie  house  fly.     About  natural  size.     (From  Newstead.) 


s  were  kept  alive  here  for  a  period  of  70  days,  a  long  period,  but 
,  sufficient  to  carry  them  through  the  winter. 

legular  collections-of  flies  were  made  at  the  Arlington  farm  during 
wdnter  of  1914:-15.  No  living  adult  house  flies  w^ere  found  after 
i  middle  of  January  until  April  30,  while  Pollenia,  Avhich  does 
ernate  in  the  adult  state,  could  be  found  in  buildings  almost  any 
le  during  the  winter,  and  on  w^arm  da3^s  they  w^ere  found  outside. 
)n  the  other  hand,  there  are  on  record  some  experiments  and  ob- 
vations  which  indicate  that  the  usual  manner  in  w^hich  the  house 
passes  the  Avinter  is  in  the  pupal  stage.  Bishopp,  Dove,  and  Par- 
n  succeeded  in  tw^o  instances  in  keeping  the  species  through  the 
iter  in  the  larval  and  pupal  stages.    Three  barrels  of  heavily  in- 

94.399°— Bull.  679—15 2 
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fested  manure  were  covered  with  a  large  screen  cage  on  Noa  emb 
26,  1913.  Xo  adults  emerged  after  December  27  until  April  16,  191 
and  others  on  May  26,  at  which  time  observations  were  discontinue 
This  showed  that  the  house  fly  lived  in  the  larval  and  pupal  stag 
for  periods  of  from  five  to  six  months.  In  another  case  they  we 
kept  alive  in  the  immature  stages  from  December  16,  1913,  to  Api 
4,1914.    This  was  at  Dallas,  Tex. 

CARRIAGE  OF  DISEASE. 

The  body  of  the  house  fly  is  thickly  covered  with  hairs  and  bristl 
of  varying  lengths,  and  this  is  especially  true  of  the  legs.  Thi 
when  it  crawls  over  infected  material  it  readily  becomes  loaded  wi 
germs,  and  subsequent  visits  to  human  foods  result  in  their  contan 
nation.  Even  more  dangerous  than  the  transference  of  germs  on  t 
legs  and  body  of  the  fly  is  the  fact  that  bacteria  are  found  in  great 
numbers  and  live  longer  in  the  alimentary  canal.  These  germs  a 
voided,  not  only  in  the  excrement  of  the  fly,  but  also  in  small  drople 
of  regurgitated  matter  which  have  been  called  "  vomit  spots."  Wh 
we  realize  that  flies  frequent  and  feed  upon  the  most  filthy  substanc 
(it  may  be  the  excreta  of  typhoid  or  dysentery  patients  or  the  di 
charges  of  one  suffering  from  tuberculosis),  and  that  they  may  su 
sequently  contaminate  human  foods  with  their  feet  or  their  excre 
or  vomit  spots,  the  necessity  and  importance  of  house-fly  control 
clear. 

In  army  camps,  in  mining  camps,  and  in  great  public  works,  brin 
ing  together  large  numbers  of  men  for  a  longer  or  shorter  time,  the 
is  seldom  the  proper  care  of  excreta,  and  the  carriage  of  typho 
germs  from  the  latrines  and  privies  to  food  by  flies  is  common  ai 
often  results  in  epidemics  of  typhoid  fever. 

And  such  carriage  of  typhoid  is  by  no  means  confined  to  gre 
temporary  camps.  In  farmhouses  in  small  communities,  and  ev( 
in  badly  cared  for  portions  of  large  cities,  typhoid  germs  are  carri< 
from  excrement  to  food  by  flies,  and  the  proper  supervision  ai 
treatment  of  the  breeding  places  of  the  house  fly  become  most  ir 
portant  elements  in  the  prevention  of  typhoid. 

In  the  same  way  other  intestinal  germ  diseases  are  carried  by  fli( 
Asiatic  cholera,  dysentery,  and  infantile  diarrhea  are  all  so  carrie 
Nor  are  the  disease-bearing  possibilities  of  the  house  fly  limited 
intestinal  germ  diseases.  There  is  strong  circumstantial  eviden 
that  tuberculosis,  anthrax,  yaws,  ophthalmia,  smallpox,  tropical  soi 
and  parasitic  worms  may  be  and  are  so  carried.  Actual  laboratoi 
proof  exists  in  the  case  of  a  number  of  these  diseases,  and  whe 
lacking  is  replaced  by  circumstantial  evidence  amounting  almost  i 
certainty. 
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NATURAL  ENEMIES. 

The  house  fly  has  a  number  of  natural  enemies.     The  common 

luse  centipede  (fig.  13)  destroys  it  in  considerable  numbers;  there 

a  small  reddish  mite  which  fre- 

Lently  covers  its  body  and  gradu- 

ly   destroys  it;   it  is  subject  to 

e  attacks  of  hymenopterous  para- 

:es  in  its  larval  and  pupal  condi- 

)n ;  and  it  is  destroyed  by  preda- 

ry  beetles  at  the  same  time. 

The  most  effective  enemy  of  the 

►use  fly,  however,  is  a   fungous 

sease  knoAvn  as  Empusa  muscae. 

lich    carries    off    flies    in    large 

imbers,  particularly  toward  the 

)se  of  the  season.     The  epidemic 

ases  in  December,  and,  although 

my  thousands  are  killed  by  it, 

e    remarkable    rapidity    of    de- 

lopment    in    the    early    summer 

3nths   soon   more   than   replaces 

e  numbers  thus  destroyed. 

PREVENTIVE    AND     CONTROL 
MEASURES. 

THE  USE  OF  SCREENS. 

A  careful  screening  of  windows 
d  doors  during  the  summer 
jnths,  with  the  supplementary 
e  of  sticky  fly  papers,  is  a  pre- 
ntive  measure  against  house  flies 
Lown  to  everyone.  As  regards 
reening  it  is  only  necessary  here 
emphasize  the  importance  of 
eping  food  supplies  screened  or 
herwdse  covered  so  that  flies  can 
in  no  access  to  them.  This  ap- 
ies  not  only  to  homes,  but  also  to 
)res,  restaurants,  milk  shops,  and 
e  like.  Screening  will,  of  course,  have  no  effect  in  decreasing  the 
mber  of  flies,  but  at  least  it  has  the  virtue  of  lessening  the  danger 
contamination  of  food. 


Fig.  13. — The  house  centipede  {Scutirjera 
forceps)  :  Adult,  natural  size.  (After 
Mailatt.) 
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FLY  PAPERS,   POISONS,   AND   TRAPS. 

In  the  effort  to  destroy  flies  that  haA^e  gained  access  to  houses  tl: 
use  of  sticky  fly  papers  is  very  common.  Another  way  is  to  expoj 
in  shallow  dishes  a  mixture  of  formalin  and  milk  or  water,  sweetens 
with  a  little  sugar  (1  teaspoonful  of  commercial  formalin  to  1  teacuj 
ful  of  water  or  milk).  This,  is  most  effective  when  no  other  liquic 
are  accessible  to  the  flies.  Formalin  diluted  in  this  manner  is  n( 
poisonous  to  man  and  will  not  injure  fabrics.  In  this  respect  it 
much  safer  than  the  fly  poisons  containing  arsenic. 

Burning  of  fresh  pyrethrum  powder  is  also  effective  in  killir 
flies  in  rooms. 

Flytraps  may  be  used  to  advantage  in  decreasing  the  number  ( 
flies.  There  are  many  kinds  on  the  market,  and  as  a  rule  the  large 
ones  are  the  more  effective.  These  should  be  placed  on  the  outsic 
of  houses,  stores,  stables,  etc.  Bananas,  sugar  and  vinegar,  milk,  an 
beer  will  be  found  to  be  attractive  baits  under  most  circumstance 
The  use  of  flytraps  has  been  enthusiastically  advocated  by  Pro 
C.  F.  Hodge,  not  only  because  of  the  immediate  results,  but  becau: 
of  the  chances  that  the  flies  may  be  caught  before  they  lay  their  fin 
batch  of  eggs,  and  thus  the  possible  number  of  future  generatioi 
will  be  greatly  reduced.  From  Avhat  was  said  above  in  regard  to  tl 
preoviposition  period  it  w^ill  be  apparent  that  flytraps  will  be  moi 
effective  in  this  respect  during  the  spring  and  autumn  months  tha 
during  midsummer. 

The  use  of  fly  papers,  poisons,  and  traps  are  at  best  only  temporal 
measures.  The  most  logical  method  of  abating  the  nuisance  is  tt 
elimination  or  treatment  of  all  breeding  places.  It  would  appes 
from  what  we  know  of  the  life  history  and  habits  of  the  commo 
house  fly  that  it  is  perfectly  feasible  for  cities  and  towns  to  redu( 
the  numbers  of  these  annoying  and  dangerous  insects  so  greatly  i 
to  render  them  of  comparatively  slight  account. 

CONSTRUCTION   AND   CARE    OF   STABLES. 

In  formulating  rules  for  the  construction  and  care  of  stables  an 
the  disposal  of  manure  the  following  points  must  be  taken  into  cor 
sideration.  In  the  first  place,  the  ground  of  soil-floor  stables  ma 
offer  a  suitable  place  for  the  development  of  fly  larva?.  The  larvi 
will  migrate  from  the  manure  to  the  soil  and  continue. their  growt 
in  the  moist  groimd.  This  takes  place  to  some  extent  even  when  th 
manure  is  removed  from  the  stables  every  day.  Even  wooden  flooi 
are  not  entirely  satisfactory  unless  they  are  perfectly  water-tigh 
since  larvae  will  crawl  through  the  cracks  and  continue  their  develop 
ment  in  the  moist  ground  below.  Water-tight  floors  of  concrete  o 
masonry  are  therefore  desirable. 
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^lies  have  been  found  to  breed  in  surprising  numbers  in  small 
umulations  of  material  in  the  corners  of  feed  troughs  and  mangers, 
i  it  is  important  that  such  places  be  kept  clean. 

FLY -TIGHT   MANURE   PITS   OR  BINS. 

rhe  Bureau  of  Entomology  has  for  some  years  advised  that 
nure  from  horse  stables  be  kept  in  fly-tight  pits  or  bins.  Such 
s  can  be  built  in  or  attached  to  the  stable  so  that  manure  can  be 
ily  thrown  in  at  the  time  of  cleaning  and  so  constructed  that  the 
nure  can  be  readily  removed.  The  essential  point  is  that  flies  be 
!vented  from  reaching  the  manure,  and  for  this  reason  the  pit 
bin  must  be  tightly  constructed  and  the  lid  kept  closed  except 
en  the  manure  is  being  thrown  in  or  removed.  There  is  no  doubt 
to  the  effectiveness  of  this  method  when  the  necessary  precautions 
'.  taken,  especially  if  the  manure  is  removed  at  frequent  intervals. 

FREQUENCY  WITH  WHICH  MANURE  SHOULD  BE  REMOVED. 

\.nother  point  must  be  considered  in  deciding  the  question  as  to 
iv  often  the  manure  should  be  removed.  In  this  connection  it 
)uld  be  borne  in  mind  that  when  the  larvae  have  finished  feeding, 
'.J  will  often  leave  the  manure  and  pupate  in  the  ground  below 
crawl  some  distance  away  to  pupate  in  debris  under  boards  or 
nes  and  the  like.  Hence  the  manure  should  be  removed  before 
\  larvae  reach  the  migratory  stage ;  that  is  to  say,  removal  is  neces- 
y  every  three  days,  and  certainly  not  less  frequently  than  twice 
'  week  during  the  summer  months.  A  series  of  orders  issued  in 
)6  by  the  Health  Department  of  the  District  of  Columbia,  on  the 
:hority  of  the  Commissioners  of  the  District,  covers  most  of  these 
Lnts,  and  these  orders,  which  may  well  serve  as  a  model  to  other 
nmunities  desiring  to  undertake  similar  measures,  may  be  briefly 
idensed  as  follows : 

[EALTH    OFFICE    REGULATIONS    FOR    CONTROL    OF    HOUSE    FLIES    IN    CITIES. 

ill  stalls  in  which  animals  are  kept  shall  have  the  surface  of  the 
)und  covered  with  a  water-tight  floor.  Every  person  occupying 
)uilding  Avhere  domestic  animals  are  kept  shall  maintain  in  con- 
ation therewith  a  bin  or  pit  for  the  reception  of  manure  and, 
iding  the  removal  from  the  premises  of  the  manure  from  the 
imal  or  animals,  shall  place  such  manure  in  said  bin  or  pit.  This 
1  shall  be  so  constructed  as  to  exclude  rain  water  and  shall  in 
other  respects  be  water-tight,  except  as  it  may  be  connected  with 
I  public  sewer.  It  shall  be  provided  with  a  suitable  cover  and 
istructed  so  as  to  prevent  the  ingress  and  egress  of  flies.  No  per- 
1  owning  a  stable  shall  keep  any  manure  or  permit  any  manure 
be  kept  in  or  upon  any  portion  of  the  premises  other  than  the  bin 
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or  pit  described,  nor  shall  he  allow  any  such  bin  or  pit  to  be  ovei 
filled  or  needlessly  uncovered.  Horse  manure  may  be  kept  tightl 
lammed  into  well-covered  barrels  for  the  purpose  of  removal  i 
such  barrels.  Every  person  keeping  manure  in  the  more  densel 
populated  parts  of  the  District  shall  cause  all  such  manure  to  I 
removed  from  the  premises  at  least  twice  every  week  between  June 
and  October  31,  and  at  least  once  every  week  between  November 
and  May  31  of  the  following  year.  No  person  shall  remove  c 
transport  any  manure  over  any  public  highway  in  any  of  the  moi 
densely  populated  parts  of  the  District  except  in  a  tight  vehici 
which,  if  not  inclosed,  must  be  effectually  covered  with  canvas,  so  i 
to  prevent  the  manure  from  being  dropped.  No  person  shall  depos 
manure  removed  from  the  bins  or  pits  within  any  of  the  moi 
densely  populated  parts  of  the  District  without  a  permit  from  tli 
health  officer.  Any  person  violating  any  of  the  provisions  shal 
upon  conviction  thereof,  be  punished  by  a  fine  of  not  more  than  $4 
for  each  offense. 

Not  only  must  horse  stables  be  cared  for,  but  chicken  yards,  pi^ 
geries,  and  garbage  receptacles  as  well.  In  cities,  w^ith  better  method 
of  disposal  of  garbage  and  with  the  lessening  of  the  number  c 
horses  and  horse  stables  consequent  upon  electric  street  railway: 
bicycles,  and  automobiles,  the  time  may  come,  and  before  very  lon^ 
when  window  screens  may  be  discarded. 

DISPOSAL  OF  MANURE  IN   RURAL  AND   SUBURBAN   DISTRICTS. 

The  control  of  flies  in  rural  and  suburban  districts  offers  a  muc 
more  difficult  problem.  Here  it  is  out  of  the  question  to  remove  aJ 
manure  from  the  premises  twice  a  week.  The  problem  is  rather  t 
find  some  method  of  disposal  or  storage  which  will  conserve  th 
fertilizing  value  of  the  manure  and  at  the  same  time  prevent  all  flie 
from  breeding  or  destroy  such  as  do  breed  there. 

With  this  idea  in  mind  it  has  been  recommended  that  stabl 
manure  be  removed  every  morning  and  hauled  out  at  once  and  spreai 
rather  thinly  on  the  fields.  This  procedure  is  advisable  from  th 
point  of  view  of  getting  the  maximum  fertilizing  value  from  th 
manure.  Immediate  spreading  on  the  fields  is  said  largely  to  pre^  en 
the  loss  of  plant  food  which  occurs  when  manure  is  allowed  to  staiK 
in  heaps  for  a  long  time.  This  method  will  be  effective  in  preventinj 
the  breeding  of  flies  only  if  the  manure  is  hauled  out  promptly  ever; 
morning  and  spread  thinly  so  that  it  will  dry,  since  it  is  unfavorabl 
for  fly  development  in  dessicated  condition.  Removal  every  three  o 
four  days  will  not  be  sufficient.  Observations  have  shown  that  i 
manure  becomes  flyblow^n,  and  the  maggots  attain  a  fairly  good  siz 
before  the  manure  is  scattered  on  the  fields,  they  can  continue  thei 
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elopment  and  will  pupate  in  the  ground.  A  further  objection  is 
t  during  the  summer  months,  when  fly  breeding  is  going  on  most 
n  ely,  the  agriculturist  is  also  busy  and  can  seldom  spare  the  time 
:he  teams  to  carry  out  such  a  program  regularly. 

CHEMICAL   TREATMENT   OF   MANURE   TO   DESTROY    FLY   MAGGOTS. 

?he  general  practice  is,  therefore,  to  remove  manure  and  keep  it 
leaps  located  as  a  rule  very  near  the  stables.  How  can  fly  breed- 
be  prevented  in  such  accumulations?  As  a  result  of  recent  in- 
tigations  it  is  now  possible  to  point  out  two  methods  which  are 
ctical  and  effective. 

'he  first  is  the  treatment  of  the  manure  pile  with  chemical  sub- 
ices  which  wdll  kill  the  eggs  and  maggots  of  the  house  fly.  The 
:"eau  of  Entomology,  in  cooperation  with  the  Bureau  of  Chemistry 
.  the  Bureau  of  Plant  Industry,  has  conducted  a  series  of  experi- 
its  during  the  last  two  years  in  which  a  large  number  of  chem- 
s  were  applied  to  infested  manure  and  observations  made  not 
Y  on  their  efficiency  in  killing  the  maggots,  but  also  as  to  their 
ct  on  the  chemical  composition  and  bacterial  flora  of  the  manure, 
i  object  was  to  find  some  cheap  chemical  which  would  be  effective 
lestroying  the  fly  larvae  and  at  the  same  time  would  not  reduce 
fertilizing  value  of  the  manure. 

TREATMENT  WITH   HELLEBORE. 

)f  the  numerous  substances  tried,  the  one  which  seems  best  to 
ill  these  conditions  is  powdered  hellebore.  Some  of  the  powdered 
ebore  in  use  is  prepared  from  the  roots  of  a  plant  which  botan- 
know  as  Veratrum  viride^  and  which  is  popularly  known  as 
ian  polk  or  itch  weed.  It  is  common  in  wet  grounds  and  is  of 
e  distribution  in  the  United  States.  The  European  species  of 
1  plant,  Veratrum  alburn^  however,  furnishes  the  bulk  of  the  sup- 
.  Hellebore  contains  a  number  of  chemical  compounds  known  as 
iloids.  Alkaloids  are  organic  substances,  of  which  quinine,  mor- 
ne,  and  cocaine  may  be  mentioned  as  examples,  which  act  very 
;nsely  on  the  animal  body.  For  the  treatment  of  manure  a  water 
[•act  of  the  hellebore  is  prepared  by  adding  \  pound  of  the  powder 
(Very  10  gallons  of  water,  and  after  stirring  it  is  allowed  to  stand 
hours.  The  stock  mixture  thus  prepared  is  sprinkled  over  the 
lure  at  the  rate  of  10  gallons  to  every  8  bushels  (10  cubic  feet) 
manure.  From  the  result  of  12  experiments  with  manure  piles 
ited  under  natural  conditions  it  appears  that  such  treatment 
ilts  in  the  destruction  of  from  88  to  99  per  cent  of  the  fly  larvae. 
Lounts  of  hellebore  less  than  \  pound  to  every  8  bushels  of  manure 
not  so  effective,  while  stronger  applications  will,  of  course,  give 
lewhat  better  results. 


16  FAKMERS'   BULLETIN    G79. 

Bacteriological  studies  of  the  treated  piles  proved  that  the  bacter 
were  not  injured  nor  their  development  retarded,  and  chemical  anal 
sis  showed  that  the  composition  of  the  manure  was  unaltered.  Fu 
thermore,  several  field  tests  were  made  in  growing  cabbages,  turnip 
lettuce,  potatoes,  wheat,  and  a  few  other  crops  on  plats  which  hi 
been  fertilized  with  hellebore-treated  manure,  with  the  result  th 
there  appeared  no  injury  whatever  that  could  be  ascribed  to  the  u 
of  this  substance.  The  only  possible  objection  to  the  use  of  hellebo 
seems  to  be  the  possibility  of  poisoning  farm  animals,  as  mig 
happen  if,  for  example,  the  barrel  or  tank  in  which  the  stock  soluti* 
was  prepared  were  left  uncovered  in  an  accessible  place.  It  is  qui 
safe  to  say  that  chickens  will  not  be  injured  by  pecking  at  hellebor 
treated  manure.  This  has  been  tested  carefully.  Hellebore  can 
obtained  both  in  ground  and  powdered  form,  but  the  powdered  for 
gives  the  best  results  in  the  destruction  of  fly  larvae.  It  costs  fro 
12  to  16  cents  per  pound  and  under  normal  conditions  can  be  obtaini 
in  large  lots  for  10  cents  or  less  per  pound.  It  is  estimated  that  tj 
cost  of  treating  horse  manure  with  hellebore  will  be  a  little  over 
cent  for  every  2  bushels.  It  will  be  of  interest  to  the  agriculturist 
know  that  in  applying  hellebore  to  manure  he  is  adding  a  substan 
which  contains  fully  1  per  cent  of  nitrogen. 

TREATMENT   WITH   POWDERED  BORAX. 

Another  chemical  found  to  be  even  more  effective  as  a  larvicide 
powdered  borax.  This  is  an  inorganic  substance,  available  in  cor 
mercial  form  in  all  parts  of  the  country.  It  has  the  advantage  < 
being  comparatively  nontoxic  and  noninflammable  and  is  easi 
transported  and  handled.  The  minimum  amount  necessary  to  kill  f 
larvae  was  found  to  be  0.62  pound  per  8  bushels  of  manure,  or  abo 
1  pound  per  16  cubic  feet.  Best  results  were  obtained  when  tl 
borax  was  applied  in  solution,  or  when  water  was  sprinkled  on  aft 
the  borax  had  been  scattered  evenly  over  the  pile.  Borax  is  not  on 
effective  in  killing  the  larvae,  but  when  it  comes  in  contact  with  tl 
eggs  it  exerts  a  toxic  action  which  prevents  them  from  hatchin 
When  applied  at  the  rate  of  1  pound  to  16  cubic  feet  it  Avas  found  i 
kill  about  90  per  cent  of  the  larvae,  heavier  applications  killing  fro 
98  to  99  per  cent. 

Borax  had  no  injurious  effect  on  the  composition  of  the  manur< 
in  fact,  in  some  cases  the  ammonia  and  water-soluble  nitrogen  seeme 
to  be  increased ;  nor  was  there  any  permanent  decrease  in  the  numb( 
of  bacteria.  Borax-treated  manure  was  less  subject  to  the  growth  c 
molds  and  consequent  firefanging.  Now,  although  borax  does  n< 
have  any  deleterious  effect  on  the  chemical  composition  of  manur 
yet  when  added  to  the  soil  with  the  manure  it  acts  directly  on  plant 
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d  large  applications  will  cause  considerable  injury.  On  the  other 
nd,  certain  investigators  have  shown  that  small  amounts  of  borax 
,ve  a  stimulating  effect.  The  question  is,  therefore,  whether  any 
jury  to  plants  will  result  from  the  application  of  manure  treated 

the  rate  of  1  pound  per  16  cubic  feet.  To  answer  this  point 
imerous  tests  were  carried  out,  both  in  the  greenhouse  and  under 
Id  conditions,  using  borax-treated  manure  for  fertilizing  a  number 

different  crops,  such  as  wheat,  potatoes,  peas,  beans,  lettuce,  and 
tiers.  As  far  as  these  experiments  have  gone  they  indicate  that  if 
anure  so  treated  is  applied  at  a  rate  of  not  more  than  15  tons  per 
re  no  injury,  as  a  rule,  will  follow.  However,  some  plants  are 
3re  sensitive  to  the  presence  of  borax  than  others,  and  the  effects 
e  more  noticeable  on  some  soils  than  on  others.  All  crops  have 
it  been  tested,  nor  has  the  cumulative  effect  of  borax  treatment 
en  worked  out.  It  is  necessary,  therefore,  to  repeat  the  warning 
med  in  connection  with  a  previous  bulletin  on  this  subject,  that 
eat  care  should  be  exercised  in  the  application  of  borax,  so  that  the 
anure  will  never  receive  more  than  1  pound  for  every  16  cubic 
et  and  that  not  more  than  15  tons  of  manure  so  treated  should  be 
>plied  to  the  acre. 

IHE    BEST    SUBSTANCE    FOR    TREATMENT    OF    MANURE    INTENDED    FOR    USE    AS    A 

FERTILIZER* 

In  view  of  the  possible  injury  from  the  borax  treatment  as  a  result 
carelessness  in  applying  it,  or  from  other  unforeseen  conditions,  it 
to  be  recommended  that  horse  manure  and  other  farmyard 
anures  which  are  to  be  used  as  fertilizer  should  be  treated  with 
illebore.  Borax,  on  the  other  hand,  is  such  a  good  larvicide  that 
can  be  used  with  advantage  on  the  ground  of  soil-floor  stables,  in 
•ivies,  on  refuse  piles,  and  on  any  accumulations  of  fermenting 
ganic  matter  which  are  not  to  be  used  for  fertilizing  purposes^ 
Of  course  there  are  a  number  of  other  insecticides  which  are 
fective  against  fly  larvae.  Potassium  cyanid,  Paris  green,  arsenite 
'  soda,  etc.,  are  effective,  but  they  are  hardly  to  be  recomm.ended  for 
■neral  use  because  of  their  extremely  poisonous  nature.  Others, 
?:e  pyridine,  aniline,  and  nitrobenzene  emulsion,  are  rather  too 
[pensive  when  used  in  amounts  necessary  to  kill  the  maggots. 

MAGGOT  TRAP  FOR  DESTRUCTION  OF  FLY  LARV^  FROM  HORSE  MANURE. 

The  second  method  of  handling  manure  is  one  which  does  not  re- 
lire  the  application  of  chejaicals.  It  is  based  on  the  fact  mentioned 
1  page  7  that  the  larvae  of  the  house  fly,  when  about  ready  to 
ipate,  show  a  very  strong  tendency  to  migrate.  They  leave  the  spot 
here  they  have  been  feeding  and  crawl  about  in  search  of  a  suitable 


18 


FARMERS     BULLETIN   679. 


place  for  pupation.  This  migration  takes  place  mostly  at  night,  ar 
the  larvse  sometimes  crawl  considerable  distances  away  from  the  m 
nure  pile.  Noav  it  is  possible  by  means  of  a  very  simple  arrangemei 
called  a  maggot  trap  to  destroy  fully  99  per  cent  of  all  maggo 
breeding  in  a  given  lot  of  manure.  A  successful  maggot  trap  whi( 
the  Maryland  Agricultural  College  constructed  at  the  college  bai 
last  year  is  shown  in  figure  14.  The  trap  was  designed  by  the  juni( 
author  and  constructed  under  his  supervision.  The  manure,  instej 
of  being  thrown  on  the  ground,  is  heaped  carefully  on  a  slatted  pla 
form,  which  stands  about  1  foot  high.    This  particular  platform  mea 


Fig.  14. — A  maggot  trap  for  house-fly  control.  View  of  the  maggot  trap,  showing  t 
concrete  basin  containing  water  in  which  larvae  are  drowned,  and  the  wooden  pit 
form  on  which  manure  is  heaped.      (From  Hutchison.) 


ures  10  by  20  feet.  There  are  six  2  by  1  pieces  running  lengthwij 
2  feet  apart.  Across  these  are  nailed  1-inch  strips  with  ^  to 
inch  spaces  between  them.  The  wooden  platform  stands  on  a  coi 
Crete  floor,  and  a  rim  or  wall  of  concrete  4  inches  high  surrounds  tl 
floor.  The  floor  slopes  a  little  toward  one  corner,  from  which  a  pip 
leads  to  a  small  cistern  near  by.  This  pipe  is  plugged  with  a  stoppt 
of  soft  wood,  and  the  concrete  floor  is  filled  with  water  to  a  dept 
of  1  inch  in  the  shallowest  part.  The  manure  is  then  heaped  on  tli 
platform  each  morning  when  it  is  removed  from  the  stable.  Flie 
will  lay  their  eggs  on  the  manure  as  usual,  but  the  maggots,  whe 
they  have  finished  feeding  and  begin  to  migrate,  crawl  out  of  th 
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Lure,  drop  into  the  water  below,  and  are  drowned.  Each  week 
pkig  is  removed  from  the  pipe,  and  all  the  maggots  are  washed 

the  cistern.  The  floor  is  then  cleaned  of  any  solid  particles  by 
ns  of  a  long-handled  stable  broom  or  by  a  strong  stream  of  water 
a  a  hose.  The  pipe  being  again  plugged,  the  floor  is  again  partly 
i  w^ith  water  and  the  trap  is  ready  for  another  week's  catch.  A 
form  of  this  size  will  hold  the  manure  accumulating  from  four 
;es  during  the  period  of  four  months,  or  about  20  days'  accumula- 

from  25  horses,  if  the  heap  is  well  built  and  made  at  least  5  feet 
1. 

xperience  Avith  maggot  traps  has  brought  out  the  following 
its :  In  the  first  place,  the  trap  is  more  effective  when  the  manure 
3pt  compactly  heaped  and  well  moist.  This  is  to  be  explained  by 
fact  that  the  larvae  seek  a  comparatively  dry  place  in  which  to 


15. — Imaginary  cross  section  of  an  arrangement  suggested  for  use  wliere  manure  pro- 
ction  is  large,  a.  Pump  ;  c,  concrete  floor  and  walls  of  cistern  ;  o,  outlet  pipes  leading 
im  floor  of  maggot  trap  to  cistern  ;  p,  platform  maggot  trap  ;  t,  cistern  for  liquid 
nure  ;  g,  ground  level.      (From  Hutchison.) 

ate,  and  crawl  away  from  wet  manure.  A  cistern  should  be  built 
e  to  the  trap,  and  a  pump  fitted  so  that  liquids  can  be  pumped 
)  the  heap.  (Fig.  15.)  Each  day,  after  the  litter  from  the  stable 
been  thrown  on  the  heap,'  just  enough  water  should  be  added  to 
sten  it  thoroughly  without  causing  leaching.  .The  ideal  arrange- 
it  would  be  to  have  water-tight  floors  in  the  stalls  and  drains 
ling  to  the  cistern.  The  liquid  manure  collecting  in  the  cistern 
Id  be  pumped  on  the  manure  heap,  thus  not  only  maintaining  the 
sture  content  necessary  to  insure  the  greatest  amount  of  migra- 
L,  but  also  adding  to  the  manure  the  valuable  constituents  of  the 
le.  It  happens,  too,  that  keeping  the  manure  carefully  heaped 
watered  promotes  the  anaerobic  fermentation  and  tends  to 
vent  to  some  degree  the  loss  of  ammonia  and  gaseous  nitrogen, 
a  the  second  place  the  platform  should  stand  not  less  than  1  foot 
ve  the  concrete  floor.  This  is  to  facilitate  cleaning  the  floor  of 
^gots  and  the  debris  which  unavoidably  accumulates  there.    The 
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floor  should  be  cleaned  at  least  once  a  week,  and  all  liquids  run  int 
the  cistern,  in  order  to  prevent  mosquitoes  from  breeding  m  th 
water  in  the  floor  of  the  trap.  A  thin  film  of  oil  can  be  used  to  pre 
vent  mosquito  breeding  in  the  cistern. 

A  third  point  of  importance  is  that  old  manure  is  unfavorable  fo 
fly  breeding.  Experiments  have  shown  that  after  manure  has  bee 
standing  on  a  maggot  trap  for  eight  to  ten  days  it  is  practically  f re 
from  maggots,  and  no  more  will  appear  in  it.  This  means  that 
given  lot  of  manure  need  remain  on  the  maggot  trap  for  only  1 
days  in  order  to  prevent  any  breeding  taking  place  in  it. 

The  maggot  trap  is  simple,  easily  constructed,  and  cheap.  Pra( 
tically  the  only  cost  is  the  initial  one  for  the  construction.  Ver 
little  extra  labor  is  required  to  operate  it.  Only  a  few  minutes  eac 
day  are  necessary  to  water  the  manure  after  the  stable  cleanings  ha^ 
been  added  to  the  heap.  Cleaning  the  floor  to  dispose  of  the  maggol 
and  to  prevent  mosquito  breeding  will  take  about  half  an  hour  one 
a  week. 

That  the  maggot  trap  is  effective  has  been  shown  by  the  junic 
author's  observations  at  the  Maryland  Agricultural  College.  It  wg 
found  that  the  trap  destroyed  99  per  cent  of  the  larvse  breeding  thei 
and  that  the  number  of  flies  at  the  barn  and  around  the  colles 
kitchen  was  reduced  from  67  to  76  per  cent.  That  the  reduction  i 
the  prevalence  of  flies  was  not  equal  to  the  percentage  of  larvse  d< 
stroyed  w^as  ascribed  to  the  fact  that  several  other  piles  of  untreate 
manure  w^ere  breeding  out  flies  at  near-by  stables,  from  which  place 
they  Avere  attracted  to  the  barn  and  kitchen. 

Maggot  traps  may  be  constructed  in  almost  any  size  and  to  su 
almost  any  conditions,  and  appear  to  be  especially  adapted  to  me* 
the  problem  of  fly  control  under  rural  conditions. 

TREATMENT    OF   MISCELLANEOUS   BREEDING    PLACES. 

It  is  just  as  true  under  farm  conditions  as  in  cities  that  breedin 
places  other  than  horse  manure  must  be  attended  to.  Garbage  mui 
be  disposed  of,  hog  and  poultry  manure  must  be  cared  for,  and  espi 
cially  on  dairy  farms  it  is  extremely  important  that  every  precautic 
be  taken  to  prevent  the  contamination  of  milk  by  flies.  Care  an 
cleanliness,  combined  with  some  of  the  arrangements  just  describe* 
will  measureably  affect  the  fly  nuisance  in  neighboring  buildings. 

SEWAGE  DISPOSAL  IN  RELATION  TO  THE  PREVENTION  OF  FLY-BORNE  DISEASE 

In  the  consideration  of  these  measures  we  have  not  touched  upc 
the  remedies  for  house  flies  breeding  in  human  excrement.  0 
account  of  the  danger  of  the  carriage  of  typhoid  fever,  the  droppin 
of  human  excrement  in  the  open  in  cities  or  towns,  either  in  vac 
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)ts  or  in  dark  alleyways,  should  be  made  a  misdemeanor,  and  the 
ime  care  should  be  taken  by  the  sanitary  authorities  to  remove  or 
3ver  up  such  depositions  as  is  taken  in  the  removal  of  the  bodies  of 
ead  animals.  For  modern  methods  of  sewage  disposal  adapted  for 
arm  use  one  should  consult  Department  Bulletin  No.  57,  which  may 
e  obtained  from  the  Superintendent  of  Documents  for  10  cents.  In 
le  absence  of  modern  methods  of  sewage  disposal  absolutely  sani- 
iry  privies  are  prime  necessities,  whether  in  towns  or  on  farms, 
directions  for  the  building  and  caring  for  such  privies  will  be  found 
1  Farmers'  Bulletin  No.  463.  The  box  privy  is  always  a  nuisance 
fom  many  points  of  view,  and  is  undoubtedly  dangerous  as  a  breeder 
f  flies  which  may  carry  the  germs  of  intestinal  diseases.  The  dry- 
irth  treatment  of  privies  is  unsatisfactory.  No  box  privy  should 
e  permitted  to  exist  unless  'it  is  thoroughly  and  regularly  treated 
dth  some  effective  larvicide.  Since  the  fecal  matter  in  such  privies 
;  seldom  used  for  fertilizing  purposes  it  may  well  be  treated  liber- 
lly  with  borax.  The  powdered  borax  may  be  scattered  over  the 
sposed  surface  so  as  to  whiten  it.  An  application  two  or  three 
mes  a  week  during  the  fly  season  ought  to  prevent  all  fly  breeding 
1  such  matter. 

WHAT  COMMUNITIES  CAN  DO  TO  ELIMINATE  HOUSE  FLIES. 

Antifly  crusades  have  been  very  numerous  in  recent  years,  and 
3me  have  been  noteworthy  both  as  to  methods  and  results.  However, 
;  will  not  be  amiss  here  to  emphasize  the  importance  of  concerted, 
rganized  effort  on  the  part  of  whole  communities,  not  only  cities, 
ut  suburban  and  rural  neighborhoods  as  well.  By  the  most  pains- 
iking  care  one  may  prevent  all  fly  breeding  on  his  premises,  but  it 
dll  avail  him  little  if  his  neighbors  are  not  equally  careful.  Some 
Drt  of  cooperation  is  necessary.  One  of  the  first  and  most  important 
lements  in  any  antifly  crusade  is  a  vigorous  and  continued  educa- 
Lonal  campaign.  It  has  been  the  experience  of  those  who  have  un- 
ertaken  such  crusades  that  people  generally  regard  the  fly  as  a  some- 
what harmless  nuisance  and  that  the  first  work  of  the  campaign  was 
0  bring  the  people  to  a  realization  of  the  dangers  from  flies  and  the 
ossibility  of  getting  rid  of  them.  In  the  educational  campaign 
very  possible  means  of  publicity  can  be  employed,  including  news- 
papers, lectures,  moving  pictures,  posters,  handbills,  cartoons,  in- 
truction  in  schools,  etc. 

The  antifly  crusade  is  a  matter  of  public  interest  and  should  be 
upported  by  the  community  as  a  whole  and  engineered  by  the  health 
flicers.  But  health  officers  can  do  little  toward  the  necessary  work 
f  inspection  and  elimination  without  funds,  and  therefore  the  sup- 
tort  of  the  campaign  must  manifest  itself  in  increased  appropriations 


22  farmers'  bulletin  679. 

for  public-health  work.  The.  example  of  York  Village,  Me.,  is  o] 
to  be  emulated.  The  appropriation  for  health  work  in  that  ci 
amounts  to  about  $1  per  capita  per  year — ^the  largest  per  capita  e 
penditure  for  public-health  work  of  any  community  in  the  Uniti 
States.  Very  often  it  is  lack  of  funds  which  prevents  the  health  oi 
cers  from  taking  the  initiative  in  the  antifly  crusades,  and  there  mn 
necessarily  be  much  agitation  and  education  before  they  can  prof] 
ably  take  up  the  w^ork.  Right  here  lies  a  field  for  civic  associatior 
women's  clubs,  boards  of  trade,  etc.,  to  exercise  their  best  energ 
initiative,  and  leadership. 
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VARIETIES  OF  HARD  SPRING  WHEAT. 

Carleton  R.  Ball,  Agronomist  in  Charge,  and  J.  Allen  Clark,  Scientific 
Assistant,  Western  Wheat  Investigations. 

INTRODUCTION. 

This  paper  deals  with  the  varieties  of  hard  spring  wheat,  both 
mmon  and  durum.  What  they  are,  how  and  when  they  came  to  be, 
d  how  to  tell  them  apart  are  stated  clearly.  The  particular  sec- 
>ns  and  districts  to  which  they  are  suited  are  shown. 
Very  few  popular  descriptions  of  wheat  varieties  have  been  avail- 
le  in  the  past.  Consequently,  farmers  have  had  little  chance  to  he- 
me acquainted  with  the  differences  between  Varieties. 
Farmers  have  been  urged  to  keep  their  varieties  pure.  In  order 
do  this  they  must  be  able  to  know  what  a  variety  really  looks  like. 
They  have  been  advised  to  grow  only  one  variety  in  a  community, 
it  not  always  were  they  told  what  variety  was  best  and  why. 
It  is  not  always  easy  to  recognize  a  variety  from  its  description. 
hen  two  varieties  really  different  look  very  much  alike.  Some- 
nes  the  visible  difference  is  very  small.  Sometimes  there  is  no 
sible  difference  at  all,  although  there  is  a  real  difference  in  yield- 
g  power. 

Unfavorable  w^eather  conditions  often  change  the  appearance  of  a 
riety  very  much.  Droughts  reduce  the  height,  bleach  the  colors, 
d  shrink  the  kernel.  Wet  weather  may  increase  the  height  above 
e  average  and  change  the  color  of  the  spike  and  chaff.  Attacks  of 
st  and  other  diseases  also  cause  changes  in  'appearance. 
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It  is  hoped  that  this  bulletin  may  help  the  northern  Plains  farmi 
to  know-^1  ,\ 

(:|)  Xhe  .differences  that  exist  between  different  groups  of  wheat. 
;  \t\  ^iie  real  .\  if rieties  that  are  found  in  each  of  these  groups. 
c'C'(^)  Wh&t/rarjeties  or  group  of  varieties  are  best  suited  for  growing  in  1 
community. 

The  Gpring-Avheat  crop  is  important  in  the  United  States.    Near 

one-third  of  our  ir 
mense  crop  is  sprii 
wheat.  Most  of  th 
third  is  grown 
the  northern  Plai 
area,  including  Mi 
nesota. 

Figure  1  slio^ 
how  much  sprii 
wheat  has  bee 
grown  in  the  Unit 
States  each  year  f 
25  years.  It  sho^ 
also,  for  comparisc 
how  much  whei 
winter  and  spri: 
combined,  is  gro^ 
here,  and  how  mu 
the  world  grows. 

Where  we  gr( 
our  spring  wheat 
shown    later.       (S 
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Fig.  1. — Diagram  showing  the  millions  of  bushels  of  spring 
wheat  grown  in  the  United  States,  compared  with  the 
total  wheat  production  in  the  United  States  and  in  the 
world,  for  the  years  1890  to  1914,  inclusive. 
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figs.  G  and  7.) 


MASS    VARIETI 
AND  PURE  LINES 

Much  attention 
being  given  no\^ 
days  to  improved  ^ 
rieties  of  farm  cro 


It  is  very  difficult  to  tell  just  Avhat  is  meant  by  the  word  variety; 
fact,  it  means  different  things  to  different  people.  In  general, 
means  a  collection  of  plants  in  which  all  the  individuals  are  alike 
appearance,  including  form,  size,  color,  and  other  visible  characte 
Within  such  a  variety  usually  there  are  many  strains  which,  thou 
looking  alike,  have  different  abilities  and,  therefore,  different  valu 
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Ve  know  that  two  persons  who  look  very  much  alike  often  have 
ery  different  inclinations  and  abilities.    So,  too,  with  similar  plants. 

What  makes  the  differences  in  the  yielding  ability  of  the  different 
ices  found  in  any  ordinary  variety  is  not  known.  It  has  not  been 
etermined  accurately  in  most  cases.  One  may  be  more  drought  re- 
stant,  another  more  rust  resistant,  a  third  more  cold  resistant,  a 
3urth  simply  a  better  yielder,  and  so  on.  An  ordinary  variety, 
robably  composed  of  many  such  races,  we  call  a  mass  variety. 

Each  single  plant  groAvs  from  a  single  seed.  If  the  crop  is  self- 
3rtilized,  that  is,  if  each  flower  is  fertilized  with  its  own  pollen, 
ich  seed  is  pure  and  will  produce  a  pure  plant.    Wheat  normally  is 

self-fertilized  crop.  If  seed  from  such  a  pure  plant  or  from  one  of 
s  heads  is  thrashed  separately  and  sown,  its  descendants  will  be 
hat  is  called  a  pure  line.  Other  names  for  the  same  thing  are  pure 
;rain,  pure  race,  and  pedigreed  variety.  A  race  founded  thus  on  one 
ure  plant  remains  a  pure  line  just  as  long  as  it  continues  to  be  self- 
irtilized  and  is  kept  free  from  mixture  with  the  seed  of  other  races 
r  varieties. 

In  open-fertilized  crops,  such  as  corn,  rye,  etc.,  where  each  flower 
sually  is  fertilized  by  pollen  from  another  floAver,  and  often  from 
aother  plant,  pure  lines  can  be  obtained  only  b}^  separating  single 
ure  plants  and  compelling  them  to  self-fertilize.  This  is  done  by 
)vering  the  ears  or  heads  with  a  paper  sack  or  by  growing  the  plant 
b  a  distance  from  other  plants  of  its  kind.  Pure  lines  thus  obtained 
m  be  kept  pure  onh^  by  the  same  means. 

In  any  mass  variety  there  may  be  several  races.  Some  of  these 
re  likely  to  be  good  yielders  and  some  to  be  poor  yielders. 

Plants  belonging  to  different  races  often  can  not  be  told  apart  by 
utward  appearance.  In  any  field  there  will  be  many  plants  which 
elong  to  one  race,  whether  the  number  of  races  be  few  or  many, 
[ence,  in  finding  the  high-yielding  races  in  the  mixture,  the  breeder 
mst  choose  a  large  number  of  plants  in  order  to  be  sure  he  gets  some 
f  each  race.  He  then  grows  their  descendants  separately  until  the 
speriments  show  how  many  races  he  has  and  which  are  the  best. 

These  best  ones  are  increased  until  the  quantity  of  seed  is  sufficient 
nd  then,  through  various  channels,  they  are  carried  out  to  the 
arms.  Since  they  were  selected  for  yielding  power,  it  follows  that 
ny  races  worth  keeping  must  be  better  yielders  than  the  mixture  of 
ood  and  poor  races  from  which  they  Avere  taken. 

The  foregoing  discussion  of  mass  varieties  and  pure  lines  is  given 
1  order  that  the  tAvo  kinds  of  varieties  may  be  understood  and  the 
reater  value  of  good,  pure  lines  be  recognized. 

Most  of  the  varieties  discussed  in  this  bulletin  are  mass  varieties. 
)thers  are,  oi*  Avere,  pure  lines.     Many  of  the  mass  varieties  grown 
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in  the  spring- wheat  section  are  mixed  with  other  varieties.  Some  o: 
the  pure  lines,  too,  have  become  mixed  with  other  races  or  othe 
varieties  since  they  were  first  distributed.  In  most  cases  these  mix 
tures  are  not  serious  enough  to  change  varietal  results. 

COMMON  WHEAT  AND  DURUM  WHEAT.  " 

The  hard  spring  wheats  of  the  northern  section  of  the  Great  Plain 
area  belong  to  two  main  divisions,  or  subspecies  ^ — common  whea 
and  durum  wheat — Avhich  are  very  distinct  from  each  other. 

HOW  TO  TELL  THEM  APART. 

The  plants  and  heads  of  a  durum  wheat  and  of  different  group 
of  common  wheat  are  shown  in  figures  2,  3,  and  4. 

The  common  wheats  have  beardless  or  short-bearded  heads   (fio 

3,  Z>,  <?,  and  d).  The  spikelets  (meshes  or  breasts)  are  so  far  apar 
that  they  hardly  overlap  at  all  (fig.  4,  A2  and  AZ).  In  all  th 
common  wheats  discussed  in  this  paper  the  spikelets  are  presse( 
close  to  the  stem  of  the  head  and  stand  nearly  straight  up  (fig.  A 
B2  and  BZ).  The  head,  therefore,  is  flattened  parallel  to  the  fac 
of  the  spikelet.  The  beards  when  present  are  only  2  to  3  inches  lon^ 
The  kernels  are  mostly  red  or  white,  those  of  all  the  varieties  com 
monly  grown  in  the  northern  Plains  being  red. 

The  durum  wheats  have  rather  stout  heads.  All  of  them  liaA'e  lon^ 
beards,  varjdng  from  4  to  6  or  8  inches  in  length  (figs.  2,  a;  3,  e 

4,  Bl).  The  spikelets  are  set  close  together  and  overlap  much  (figs 
3,  e;  4,  Bl).  They  stand  out  from  the  stem  at  a  wide  angle.  Thi 
makes  the  head  wider  when  seen  from  the  edge  (fig.  4,  Bl)  than  whei 
seen  from  its  face  view  (fig.  4,  Al).  In  other  words,  the  head  is  flat 
tened  at  right  angles  to  the  face  of  the  spikelet.  The  kernels  are  ver 
large  and  very  hard,  and  nearly  all  are  a  clear  amber  in  color 
although  in  a  few  varieties  the  kernels  are  reddish  amber. 

There  are  many  common  wheats,  however,  in  Asia  and  elsewher 
which  have  large,  hard,  amber  kernels  much  like  those  of  durun 
wheat.  The  bearded  common  wheats  with  such  kernels  do  not  re 
semble  durum  wheats  in  the  least  in  the  appearance  of  the  head. 

1  The  first  division,  or  subspecies,  is  called  common  wheat,  from  the  Latin  name  vu\ 
varc,  which  means  common.  The  botanical  name  of  this  division  is  Triticum  sativut 
vulgare.  Triticum  is  the  surname  or  generic  name  for  all  wheats,  sativum  the  nam 
of  that  large  division,  or  species,  that  is  used  most  commonly  for  human  food.  Finall, 
vulgare  is  the  subspecific  name  for  the  common  wheats,  to  distinguish  them  from  th 
poulard  wheats  and  the  durum  wheats,  respectively. 

The  second  subspecies  is  called  durum  wheat  on  account  of  its  very  hard  kernels.  Th 
Latin  name  is  Triticum  sativum  durum,  in  which  the  word  durum  means  hard. 
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The  cuininon  and  durum  wheats  of  this  bulletin  may  be  sepa- 
rated  readily   by    the    following   key.      There    are    some    common 


'IG.  2. — Plants  of  four  hard  spriug  wheats,  rcpresentiiig  durum  wheat  and  three  groups 
of  common  wheat;  a,  Kubanka  (durum);  h,  Rysting  (Fife);  c,  Preston;  (/,  Haynes 
(bluestem). 

i^heats  grown  elsewhere  in  the  United  States  which  would  not  come 
inder  this  description. 
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Heads  rather  slender,  beardless  or  beards  less  than  3  inches  long;  spike- 
lets  far  apart,  scarcely  overlapping,  wide  when  seen  in  face 
view Common  wheai 

Heads  rather  stout,  all  bearded,  beards  4  to  8  inches  long:  spikelets 
close  together,  nmch  overlapping,  narrow  when  seen  in  face 
view Durum  whea: 


Fig,  o.— Heads  of  five  groups  of  wheat  :  a,  Turkey,  a  hard  red  winter  wheat ;  b,  Fife  ;  ( 
Preston;  dj  bluestem  ;  and  e,  durum  wheat   (edge  view). 

WHERE  TO   GROW  THEM. 

Every  spring-wheat  grower  wants  to  know^  whether  to  grow  com 
mon  or  durum  wheat  on  his  farm.  A  study  of  figure  5  will  help  t 
answer  the  question. 

Figure  5  is  a  diagram  showing  wheat  yields  at  17  different  experi 
ment  stations  in  the  Great  Plains  area.  These  results  were  obtained 
partly  by  the  State  agricultural  experiment  stations,  partly  by  th 
United  States  Department  of  Agriculture,  arid  partly  by  the  two  ii 
cooperation.* 

1  Most  of  the  data  on  yields  presented  in  figure  5  and  discussed  herein  were  obtaiue 
from  cooperative  experiments  of  the  Office  of  Cereal  Investigations.  Those  for  Hay! 
Kans.,  and  North  Platte,  Nebr.,  are  from  unpublished  records  of  the  Office  of  Dry-Lan 
Agriculture,  which  kindly  permits  their  use.  Published  results  from  the  State  exper 
ment  stations  were  used  for  the  following  places  : 

Xo7'th  Dakota,  Edgeleij. — O.  A.  Thompson,  Annual  Reports,  Edgeley  Experiment  Sul 
station,  1903  to  1913. 

North  Dakota,  Fargo. — J.  II.  Shepperd  and  O.  O.  Churchill,  "  Cereal  Crop  Exper 
ments,"  North  Dakota  Experiment  Station  Bulletin  7o. 

North  Dakota,  Langdon. — E.  D.  Stewart,  Annual  Reports,  Langdon  Experiment  Sul 
station,  1909,  1910,  1913. 

Montana,  Forsyth  and  Harlem. — Alfred  Atkinson  and  J.  B.  Nelson,  "  Dry-Farming  Ii 
vestigations  in  Montana,"  Montana  Experiment  Station  Bulletin  83. 
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For  each  station  the  figure  shows  a  series  of  vertical  cohimns, 
laded  in  different  ways.    The  number  of  columns  in  each  case  shows 


Fig.  4. — Heads  of  durum  and  common  wheat  in  two  positions  :  A,  Face  view  of  spikelets  ; 
Bj  edge  view  of  spikelets.     1,  Kubanka   (durum)  ;  2,  bluestem  ;  3,  Preston. 

the  number  of  different  groups  of  wheat  grown  in  those  years.    Each 
column  stands  for  the  best  variety  of  its  group,  and  the  height  shows 


8 


FARMEES     BULLETIN   680. 


the  yield  in  bushels  per  acre,  as  explained  in  the  legend.  The  group 
are  hard  red  winter  (white),  durum  (black),  Fife  (light  slantin 
lines),  Preston  (heavy  slanting  lines),  and  bluestem  (dotted  lines^ 
The  yields  shown  are  the  average  for  the  number  of  years  specific 
in  each  case.  These  years  vary  at  the  different  stations.  The  yield 
at  Edgeley,  N.  Dak.,  are  for  11  years,  while  those  at  Archer,  Wyo 
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wheat  at  17  stations  in  the  Great  I'lains  area,     1,  Average  other  grOUpS  at  th 

of  only  3  years  (bluestem  at  Moccasin  and  Akron)  ;  2,  aver-  g^j^^      station       e^ 

age  of  only  4  years  (Preston  at  Langdon,  winter  and  Pres-  '                  *■           i        -■ 

ton  at  Dickinson)  ;  3,  average  of  only  6  years   (Preston  at  cept  where  noted. 

Edgeley).  The  study  of  fi^ 

ure  5  tells  us  some  things  very  plainly.     Here  they   are: 

(1)  Where  winter  wheat  (the  white  column)  can  be  grown  safel 
it  is  a  better  yielder,  and  in  many  parts  a  much  better  yielder,  tha 
any  spring  wheat.  The  figure  shows  roughly  where  winter  when 
can  be  groAvn.  It  does  not  tell  all  the  story.  For  local  details  as 
for  fuller  information. 

(2)  Durum  wheat  (the  black  column)  has  outyielded  all  othe 
groups  of  spring  wheat  at  all  of  the  stations  named. 
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Fig.  5. — Diagram  showing  average  yields,  in  certain  periods  of 
.years,    of    the    leading    variety    of    the    different    groups    of 
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We  see  that  in  the  central  parts  of  North  Dakota  and  South 
Dakota  the  yields  of  durum  wheat  are  35  to  CO  per  cent  higher  than 
hose  of  the  best  common  wheat.  Outward  from  this  district  the 
id  vantage  of  durum  over  common  wheat  is  not  so  large. 

In  the  eastern  part  of  the  Dakotas,  Avhere  moisture  is  more 
ibunda-nt,  its  advantage  is  only  12  to  20  per  cent  over  common 
vheat.  Durum  wheat  was  most  largely  grown  in  this  eastern  district 
n  1909  (fig.  7).  Since  then  it  has  increased  to  the  westward.  Fig- 
ire  5  shows  that  it  should  be  greatly  extended  westward  wherever 
pring  wheat  is  better  than  Avinter  wheat.  Farther  south  it  is  the 
)est  spring  wheat,  but  spring  wheat  is  not  nearly  so  good  as  winter 
vheat. 

(3)  Fife  Avheat  (light  slant-lined  column)  is  the  highest  yielding 
:ommon  wheat  in  the  northern  and  western  part  of  North  Dakota. 
;t  also  is  well  adapted  to  eastern  North  Dakota  and  South  Dakota 
md  to  Minnesota. 

(4)  The  Preston  group  (heavy  slant-lined  column),  as  here  shown, 
;ontains  three  different  varieties.  The  only  important  one  is  the 
?*reston.  It  giA^es  good  yields  in  central  and  eastern  South  Dakota, 
vhere  it  outyields  all  other  groups  of  common  spring  wheat. 

(5)  Bluestem  wheat  (dotted  column)  is  hardly  equal  to  Fife  ex- 
:ept  in  eastern  North  Dakota.  There  and  in  Minnesota  the  bluestem 
cheats  are  well  adapted  and  most  largely  grown. 

COMMON  WHEAT. 

The  hard  red  spring  wheats  are  only  one  subdivision,  or  section, 
if  the  common  wheat  subspecies.  Some  of  the  other  sections  grown 
ommonl}^  in  the  United  States  are  (1)  the  hard  red  Avinter  Avheats, 
'2)  the  soft  red  winter  Avheats,  (3)  the  soft  white  wheats,  etc.  The 
Lcreage  of  all  s^Dring  common  wheat  in  the  northwestern  United 
5tates,  most  of  it  of  the  hard  red  A^arieties,  is  shown  in  figure  6. 

The  hard  red  spring  AAdieats  are  here  subdivided  into  three 
groups — Fife,  bluestem,  and  Preston.  These  three  groups  may  be 
epa rated  easily  by  means  of  the  following  key : 

Heads  beardless : 

Cliaff  white,  not  hairy 1,  Fife. 

Chaff  white,  hairy 2.  Bluestem. 

Heads  bearded : 

Chaff  white,  not  hairy 3.  Preston. 

There  are  a  few  A^arieties  groAvn  here  and  there  in  the  northern 
)lains  Avhich  do  not  belong  to  any  of  these  three  groups.  One  of 
hem,  the  Galgalos,  is  not  a  hard  red  Avheat.  They  Avill  be  discussed 
uider  the  heading  "  Miscellaneous  varieties." 

THE  FIFE  CROUP. 

The  Avheats  here  called  the  Fife  group  are  similar  in  appearance 
md  most  of  them  are  closely  related.     The  heads  are  beardless  and 
05348°— Bull.  680—15 2 
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rather  slender  to  medium  stout  (fig.  2,  h).  In  general,  they  vary  ir 
length  from  3  to  3^  or  4  inches.  The  Marquis,  hoAveA^er,  is  somewhal 
shorter,  usually  about  3  inches.  The  chaff  (glumes)  of  all  varieties 
mentioned  in  this  bulletin  is  white  and  without  hairs  (glabrous), 
The  kernels  are  small  to  medium  in  size,  red  in  color,  and  hard. 

The  following  names  have  been  used  for  wheats  of  the  Fife  group, 
at  various  times  and  places : 

Assiniboine  Fife,  Bernard  Fife,  Bowman  Fife,  Canadian  Fife 
Fife,  Ghirka  Spring,  Glasgow  Fife,  Glyndon  Fife,  Hauan,  Herri- 
man  Fife,  Marble,  Marquis,  McKendry  Fife,  McKissick  Fife,  Minne- 


FiG.  6. — Outline  map  of  the  northwestern  United  States,  showing  where  common  spring 
wheat  was  grown  in  1909.  Note  that  nearly  all  of  it  is  the  hard  spring  wheat  of  the 
northern  Great  Plains  area.  Each  dot  represents  5,000  acres.  (Figures  from  the 
Thirteenth  TJ.  S.  Census,  1909.) 

sota  Fife,  Minnesota  No.  163,  North  Dakota  No.  66,  Percy,  Pillsbury 
Fife,  Power  Fife,  Red  Fife,  Eysting  Fife,  Saskatchewan  Fife,  Scotch 
Fife,  Stanley,  Verdon  Fife,  Wellman  Fife,  White  Fife,  and  Wil- 
cox Fife. 

So  far  as  known,  23  of  these  names,  or  all  except  Bowman,  Ghirka, 
Marquis,  Percy,  Stanley,  and  White  Fife,  represent  strains  of  the 
true  Red  Fife  wheat. 


The  original  Red  Fife  wheat  is  supposed  to  have  come  from  Russia 
by  way  of  Germany  and  Scotland.  The  story  of  its  introduction  to 
North  America  reads  like  a  fairy  tale.  The  record  runs  that  about  70 
years  ago  a  Mr.  David  Fife,  of  Otonabee,  Ontario,  Canada,  received 
from  a  friend  in  GlasgoAV,  Scotland,  a  small  sample  of  w^heat.  The 
friend  had  obtained  the  sample  from  a  shipload  of  wheat  from  Ger- 
many, but  supposedly  of  Russian  origin. 
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Mr.  Fife  sowed  the  wheat  in  the  spring,  but  it  proved  to  be  a 
inter  wheat.  However,  a  phmt  of  spring  wheat  developed  in  the 
lat,  and  this  was  saved  and  increased.  This  wheat  became  known 
arioiisly  as  Fife,  Red  Fife,  Scotch  Fife,  and  Canada  Fife.  From  it 
re  descended  the  strains  of  Fife  wheat  which  make  up  so  large  a  part 
P  the  hard  spring  wheat  of  America.  These  Fife  wheats  compose 
le  bulk  of  the  commercial  grades  "No.  1,  Flard "  and  "No.  1, 
orthern,"  the  standard  spring  wheats,  and  usually  the  highest 
riced  wheats  in  the  country. 

Most  of  the  23  names  listed  as  representing  Red  Fife  wheat  are 
lerely  local  names.  Many  of  them  represent  local  stocks  of  seed 
lat  never  became  generally  grown.  To  some  extent,  however,  Glyn- 
>n  (Minn.  Xo.  163),  Power,  Rysting,  and  Wellman  may  be  called 
^finite  strains  of  Red  Fife.  Each  is  discussed  under  its  oAA^n  name, 
ed  Fife  is  grown  under  Cereal  Investigations  Nos.  3329  and  3G94. 
Although  many  lots  of  Avheat  have  been  imported  from  Russia. in 
;cent  years,  only  once  has  a  true  Red  Fife  wheat  been  found  among 
lem.  This  lot  (C.  I.  No.  2463)  came  from  some  part  of  Galicia, 
.  either  eastern  Germany  or  Avestern  Russia. 

These  Red  Fife  wheats  are  high  yielders  in  northern  and  western 
orth  Dakota  and  good  yielders  over  most  of  the  hard  spring- wheat 
ction.  Glyndon  is  most  widely  grown,  being  known  as  "Minne- 
»ta  No.  163."  Where  they  are  suited  there  is  little  choice  among 
lem  if  the  seed  is  pure  and  good. 

Glyndon. — This  widely  grown  strain  of  Red  Fife  dates  at  least 
'om  1891,  when  it  was  first  grown  as  No.  811  at  the  Glyndon  farm 
L  western  Minnesota.  In  the  burning  of  the  Glj^ndon  station 
lildings  all  record  of  its  origin  was  lost.  Without  doubt,  however, 
was  one  of  the  many  samples  of  Red  Fife  wheat  obtained  from 
Innesota  farmers  in  1888  and  1889. 

In  1S92  a  selection  of  this  Glyndon  811  was  made  and  given  Min- 
isota  station  number  163.  It  has  been  grown  and  distributed  by 
le  Minnesota  Agricultural  Experiment  Station  for  many  years  as 
Minnesota  No.  163,"  but  has  recently  been  named  by  them  Glyndon 
ife,  a  name  which  the  United  States  Department  of  Agriculture 
id  already  adopted  for  that  number.  The  Cereal  Investigations 
imbers  for  Glyndon  are  1575,  2873,  and  4143. 

Power. — This  well-known  stock  is  said  to  have  been  started  about 
^85  by  Mr.  James  Holes,  of  Fargo,  N.  Dak.,  from  a  single  plant  of 
ed  Fife  wheat  found  growing  in  an  oat  field.  Some  of  this  seed 
as  obtained  by  Mr.  J.  B.  Power,  of  Power,  N.  Dak.,  who  increased 
and  distributed  it  in  large  quantities;  hence  the  name. 
Seed  from  Mr.  Power  was  called  North  Dakota  No.  66  and  Minne- 
>ta  No.  66,  respectively,  by  the  experiment  stations  in  those  two 
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States.  Later  selections  from  Minnesota  No.  G6  were  given  Minne 
sota  numbers  149  and  276.  Their  Cereal  Investigations  numbers  ar 
1506,  1574,  2989,  3025,  3697,  and  4150. 

Rysting. — This  strain  of  Red  Fife  was  obtained  by  the  North  Da 
kota  Agricultural  Experiment  Station  about  1892  from  Mr.  Jen 
Eysting,  of  Buxton,  N.  Dak.  Mr.  Rysting  had  been  selecting  thi 
wheat  for  several  years  previously  and  claimed  that  it  was  earlie 
than  ordinary  Red  Fife.  This  seed  was  taken  to  the  Minnesof 
Agricultural  Experiment  Station  and  given  its  number  171.  A 
incross  between  two  plants  of  Rysting  was  made  by  the  Minnesot 
station  and  the  progeny  called  No.  292.  The  Cereal  Investigation 
numbers  for  Rysting  are  3022  and  4148. 

Wellman. — This  strain  was  bred  by  Mr.  D.  L.  Wellman,  of  Fraze* 
Minn.,  from  a  sample  of  Red  Fife  wheat  obtained  from  the  Saj 
katchewan  Valley,  in  Canada,  and  was  sold  as  Saskatchewan  Fii 
and  Wellman  Fife.  This  strain  became  No.  50  of  the  North  Dakot 
Agricultural  Experiment  Station  and  No.  165  of  the  Minnesota  Agr 
cultural  Experiment  Station.  The  Cereal  Investigations  numbers  fc 
Wellman  are  1576  and  4144. 

GHIRKA  SPUING. 

The  Ghirka  Spring  variety  (C.  I.  No.  1517)  came  from  Grodn 
Province,  in  Russian  Poland.  It  was  obtained  by  the  Department  c 
Agriculture  at  the  Paris  Exposition  in  1900.  It  is  probable,  howeve: 
that  seed  has  been  brought  to  this  country  many  times  by  Russia 
immigrants.  Thousands  of  acres  of  it  are  grown  in  western  Nort 
Dakota  each  year  under  the  name  "  Russian  "  wheat. 

It  is  somewhat  different  from  the  Red  Fife  varieties.  The  head  : 
a  little  more  slender  and  distinctly  more  tapering  toward  the  ti] 
The  kernel  is  slightly  longer  and  paler  red  and  a  little  softer  tha 
even  the  bluestem  wheats.  Ghirka  is  inferior  in  quality  of  flour  t 
both  the  Red  Fife  and  Bluestem  varieties. 

Ghirka  Spring  is  a  high-yielding  Fife  wheat.  It  has  outyielde 
all  other  Fife  varieties  at  four  out  of  nine  stations  at  which  it  h? 
been  tested  in  the  northern  Plains.  In  drier  years  its  advantag 
over  other  varieties  is  even  more  apparent  than  in  favorable  season 
In  more  humid  districts  or  in  wetter  seasons  it  does  not  do  as  wel 
It  seems  more  liable  to  injury  from  rust  than  even  the  bluester 
Avheats.  Many  pure  races  of  this  variety  have  been  separated  an 
tested.  Several  have  been  fovmd  which  yield  flour  of  good  quality 
and  these  are  being  increased  in  quantity  for  more  extensive  test 
Until  they  are  completed  it  is  not  recommended  for  planting. 

M.\BQUIS. 

The  Marquis  wheat  (C.  I.  Nos.  3276,  3641,  and  4156)  is  a  sele( 
tion  from  a  hybrid  produced  by  crossing  a  hard  red  wheat  from  Ca! 
cutta,  India,  and  the  well-known  Red  Fife.  This  cross  was  made  b 
Dr.  A.  P.  Saunders,  of  Ottawa,  Canada,  about  1892.     The  Marqiii 
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vas  first  grown  as  a  pure  line  in  1904.  It  resembles  the  Red  Fife. 
[t  is  a  little  shorter  than  Red  Fife  and  matures  earlier.  The  heads 
ire.  beardless,  with  white,  hairless  chaff.  They  are  somewhat  shorter 
md  stouter  than  those  of  other  Fife  wheats.  The  kernels  are  hard, 
lark  red,  both  shorter  and  plumper  than  those  of  Red  Fife,  and 
une  a  broader  furrow. 

The  Marquis  was  developed  especially  for  the  prairie  Provinces 
)f  Canada,  namely,  Manitoba,  Saskatchewan,  and  Alberta.  In  the 
irst  two  Provinces  especially.  Marquis  has  given  very  good  results. 
't  has  outyielded  Red  Fife  by  10  to  45  per  cent.  During  the  last 
wo  years  it  has  been  tested  at  eight  stations  in  our  hard  spring- 
vheat  States.  Its  earliness  is  an  advantage,  and  it  has  shown  itself 
t  somewhat  better  yielder  than  Red  Fife  strains  during  these  tAvo 
easons.  Farmers  who  are  now  growing  suitable  varieties  are  ad- 
ised  not  to  drop  them  for  the  Marquis  until  the  latter  has  proved  its 
^alue  in  their  localities.  It  probably  rusts  more  readily  than  the 
rue  Fife  wheats. 

THE  BLUESTEM  GROUP. 

The  wheats  of  the  bluestem  group  of  the  hard  red  spring  wheats 
re  all  very  similar  in  appearance.  They  also  are  very  closely  related 
a  their  origin.  The  bluestems  of  the  South  Atlantic  and  Eastern 
)tates  and  the  Palouse  Bluestem  of  the  Pacific  Northwest  belong  to 
ery  different  groups  of  wheat.  They  should  not  be  confused  with 
fiese  hard  red  spring  bluestems. 

The  bluestems  of  this  bulletin  are  said  to  have  come  from  Russia 
Tiih  Russian  immigrants  to  the  United  States,  but  this  probably  is 
ot  true.  Xo  varieties  belonging  to  this  group  have  been  found  among 
tie  numerous  wheat  introductions  from  Russia  in  recent  years. 

The  bluestem  wheats  are  of  medium  height  and  rather  more  vigor- 
us  in  growth  than  the  Fife  wheats.  The  heads  are  beardless,  with 
diite  hairy  chaff,  and  are  rather  stouter  than  those  of  the  Fifes.  The 
ernels  are  hard,  red,  plump,  and  of  medium  size.  The  chaff  is  more 
Dose  and  open  than  in  the  Fife  wheats,  and  the  kernels  shatter  out 
asily  if  the  crop  gets  overripe. 

The  following  names  have  been  used  at  one  time  or  another  for 
le  bluestem  wheats : 

American  Bluestem,  Bluestem,  Bolton  Bluestem,  Crossbred  Blue- 
tem,  Dakota  Bluestem,  Davis  Bluestem,  Haynes  Bluestem,  Haynes 
linnesota  Bluestem,  Haynes  Pedigreed  Bluestem,  Houston  Blue- 
tem.  Improved  Bluestem,  Jackson  Improved  Bluestem,  Marvel  Blue- 
^em,  Minnesota  No.  169,  North  Dakota  No.  316,  Okagagon  Valley 
'elvet  Chaff,  Okanogan  Bluestem,  Okanogan  Valley  Velvet  Chaff, 
'edigreed  Bluestem,  Select  Bluestem,  Velvet  Bluestem,  Velvet  Chaff. 

The  names  Bluestem,  Velvet  Bluestem,  and  Velvet  Chaff  are  used 
or  the  bluestem  group  in  general.  The  other  names  have  been 
pplied  to  selections  or  local  lots  of  bluestem  wheat. 
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In  the  bluestem  group  there  is  only  one  variety  in  the  real  sense  ( 
the  word.  There  are,  however,  certain  small  variations  in  the  breec 
ing  and  local  origin  of  some  of  the  strains.  These  show  themselves  i 
slight  differences  of  earliness  and  yield.  The  strains  which  haA 
become  commercially  important  under  separate  names  are  Bolto; 
Dakota   (Select  Bluestem),  ond  Haynes  (Minnesota  Xo.  169). 

BLUESTEM. 

The  word  bluestem  is  used  commonly  as  a  name  for  this  who' 
group  and  is  often  used  also  as  a  name  for  the  variety  grown  on  an 
given  farm.  This  is  correct  in  most  cases,  since  there  are  no  real] 
distinct  varieties  in  this  group.  However,  when  one  of  the  pure  ( 
pedigreed  lines  is  being  grown  it  is  better  to  call  it  by  its  varieti 
name,  as  Dakota,  Haynes,  etc. 

Bolton. — The  Bolton  bluestem  wheat  was  obtained  originally  fro; 
Thomas  Bolton,  of  Park  Eiver,  N.  Dak.,  by  the  Xorth  Dakota  Agr 
cultural  Experiment  Station.  It  was  first  grown  at  that  station  ] 
1893  under  the  number  146.  A  sample  sent  to  the  Minnesota  Agr 
cultural  Experiment  Station  was  given  Minnesota  number  146  als 
It  was  recorded  as  being  one  of  the  best  8  out  of  over  200  sampL 
of  wheat  collected  by  them  before  1894.  It  is  also  found  und( 
North  Dakota  Xo.  780.  Cereal  Investigations  Xos.  1573,  2023,  an 
4142  have  been  given  it.    So  far  as  known  these  are  all  mass  varietie 

Dakota. — This  pure  line  (C.  I.  No.  3083)  originated  at  the  Xort 
Dakota  xVgricultural  Experiment  Station  about  1898.  It  was  selecte 
from  the  original  Haynes,  which  probably  was  not  a  pure  lin 
It  was  first  called  by  its  number.  North  Dakota  No.  316,  but  lat( 
was  called  Select  Bluestem.  '"''  Select "  is  not  really  a  name.  Beside 
there  are  several  other  bluestem  selections  which  have  been  calle 
Select  Bluestem. 

For  these  reasons  we  prefer  to  name  it  Dakota  here  and  hope  thj 
this  name  will  be  used.  It  seems  proper  to  show  in  this  way  son 
recognition  of  the  North  Dakota  Agricultural  Experiment  Static 
in  its  work  with  wheat.  This  race  has  been  grown  and  distribute 
very  extensively  by  that  station,  and  probably  is  now  the  most  wide! 
grown  race  of  bluestem  wheat  in  that  State. 

Baynes. — This  well-known  variety  originated  with  Mr.  L.  I 
Haynes,  of  Fargo,  N.  Dak.,  about  1884.  He  started  with  an  ordinal 
lot  of  bluestem  wheat,  and  during  8  or  10  years  selected  it  for  goo 
plants,  good  heads,  and  good  kernels.  It  is  not  known  whether  th 
seed  he  distributed  Avas  a  pure  line  or  a  mixture  of  seA^eral  good  pui 
lines  which  he  had  selected. 

Haynes's  selection  was  earlier  than  ordinary  bluestem,  and  als 
had  longer  heads  and  larger  kernels.  It  was  obtained  by  the  Nort 
Dakota  Agricultural  Experiment  Station  in  1891  and  given  the  nun 
ber  51.     It  was  given  later  the  same  number  51  by  the  Minnesot 
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gricultural  Experiment  Station.  Other  Minnesota  numbers  for 
lis  variety  are  161,  169,  283,  294,  and  479.  One  well-known  pure 
[le  has  been  widely  distributed  by  the  latter  station  as  ''  Minnesota 
o.  169."  This  is  also  called  Haynes  Pedigreed  Bluestem. 
The  Cereal  Investigations  numbers  1505,  1577,  2874,  3020,  and  3021 
ive  been  given  to  different  lots. 

THE  PRESTON  GROUP. 

The  Preston  group  is  made  up  of  common  bearded  wheats  with 
hite,  hairless  chaff.  The  kernels  are  red,  of  medium  size  and  plump- 
iss,  and  are  hard  or  fairly  hard.  They  differ  from  the  Fife  wheats 
ost  noticeably  in  being  bearded. 

This  group  of  wheats  has  often  been  called  Bearded  Fife,  Bearded 
ed  Fife,  and  Velvet  Chaff.  The  name  "Velvet  Chaff"  is  espe- 
ally  misleading,  because  these  wheats  have  a  hairless  chaff.  Also, 
le  hairy-chaffed  bluestem  wheats  are  often  called  Velvet  Chaff  in 
anada  and  parts  of  North  Dakota.  The  name  Bearded  Fife  is  not 
3ed  here,  because  they  really  are  not  Fife  wheats,  and  Preston  is 
referable,  because  most  of  the  bearded  spring  wheat  grown  is  the 
reston  variety. 

Tlie  following  are  names  that  have  been  used  for  the  bearded  spring 
)mmon  wheats  of  the  Preston  group : 

Bearded  Fife,  Bearded  Red  Fife,  Climax,  Early  Java,  Erivan, 
retes.  Golden  Fife,  Java,  Johnson  Early  Fife,  Johnson  Fife,  Min- 
^sota  No.  188,  Preston,  Pringle  Champion,  Pringle  Champlain, 
ed  Fife,  Red  Russian,  South  Dakota  Climax,  South  Dakota  No.  67, 
pring  Turkey,  and  Velvet  Chaff. 

All  but  six  of  the  twenty  names  are  only  other  names  for  the  true 
reston  variety,  so  far  as  can  be  learned. 

Erivan,  Fretes,  and  the  so-called  Red  Russian  and  Spring  Turkey 
[1  belong  to  the  Preston  group,  but  are  distinct  varieties  from  the 
'reston  variety.  The  Pringle  Champion  is  probably  a  misspelled 
3rm  of  Pringle  Champlain,  a  variety  found  only  rarely  in  the  hard 
Dring- wheat  section. 

Preston, — The  Preston  variety  was  bred  from  a  cross  between 
ladoga,  a  Siberian  wheat,  and  the  well-known  Red  Fife.  The  hybrid 
^as  made  by  Dr.  A.  P.  Saunders,  of  Ottawa,  Canada,  in  1888.  It  is  a 
earded  spring  common  wheat  with  hairless  white  chaff  and  midsized 
ed  and  fairly  hard  kernels.  It  can  be  told  from  other  members  of 
lie  Preston  group  by  the  very  short  beaks  on  the  outer  chaff.  These 
eaks  are  only  one-sixteenth  to  three-sixteenths  of  an  inch  long. 

Preston  has  been  grown  at  Indian  Head,  Saskatchewan,  since  1893. 
t  was  first  grown  by  the  Minnesota  Agricultural  Experiment  Sta- 
ion  in  1895  as  Minnesota  No.  188.  It  was  widely  distributed  under 
liis  number  instead  of  under  the  name  Preston.  Very  soon  the  seed 
ppeared  for  sale  at  different  places  under  various  new  names. 
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After  several  years  of  this  practice  it  scarcely  could  be  found  und 
its  real  name.  On  the  boards  of  trade  of  Minneapolis  and  Chica^ 
it  was  ImoATn  as  "Velvet  Chaff."  On  the  farms  it  vras  called  Ear 
Java,  South  Dakota  Climax,  Bearded  Fife,  Red  Fife,  Minnesota  N 
188,  and  Velvet  Chaff. 

Under  one  or  another  of  these  names  Preston  has  given  good  yieL 
in  central  and  eastern  South  Dakota  and  is  rather  widely  gvov 
there.     It  is  found  commonly  also  in  eastern  North  Dakota  and 
parts  of  Minnesota. 

Different  lots  of  seed  or  different  selections  of  Preston  wheat  fro 
different  sources  have  been  given  Cereal  Investigations  numbei 
Among  these  are  2083,  2958  (Minnesota  Xo.  188),  3081  (South  D 
kota  No.  67),  3085,  3086,  3087  (these  three  are  selections  from  3081 
3318,  3328,  3691  (North  Dakota  No.  2366),  3692  (North  Dakota  :N 
2393),  3698,  4153  (Minnesota  No.  1011),  and  4287. 

Erlvan. — The  Erivan  variety  (C.  I.  No.  2397)  was  brought  frc 
the  dry  mountain  district  of  the  Erivan  Government,  in  Trar 
Caucasian  Russia,  near  the  border  of  Persia.  It  is  bearded,  wi 
white,  hairless  glumes  and  red,  medium-sized  kernels,  semihard 
character.  It  differs  from  Preston  chiefly  in  the  somewhat  soft 
kernels  and  the  longer  beaks  on  the  outer  chaff'. 

On  the  high  plains  of  eastern  Colorado  and  Wyoming  this  whe 
has  done  fairly  well.  It  has  outyielded  other  wheats  of  the  Prest< 
group,  but  was  not  better  than  the  Fife  wheats. 

Fretes, — The  Fretes  variety    (C.   I.   No.   1596)    was  obtained 
Algeria,  but  it  is  almost  certainly  a  Russian  wheat.    It  is  very  simil 
to  Erivan,  but  the  kernels  are  a  little  larger.     It  may  be  used  as 
winter  wheat  where  the  Avinters  are  mild;  otherwise,  as  a  sprh 
wheat. 

In  the  Judith  Basin,  in  central  Montana,  Fretes  has  given  go< 
yields,  as  shown  in  figure  5.  Its  yield  .there  has  been  better  than  th 
of  an}^  other  common  spring  wheat. 

MISCELLANEOUS    WHEATS. 

There  are  several  varieties  of  common  spring  wheat  in  the  nort 
.ern  Plains  which  do  not  belong  to  the  Fife,  bluestem,  or  Prest( 
group.  Most  of  them  are  grown  only  locally  and  are  not  really  ii 
portant.  Most  of  them  also  are  not  of  as  good  quality  as  the  Fi 
and  bluestem  varieties,  and  the  growing  of  them  should  not 
encouraged. 

Among  these  miscellaneous  varieties  are  the  Galgalos,  Humpbac 
Huron,  and  Manchuria. 

Galgalos.— T\iQ  Galgalos  variety  (C.  I.  No.  2398)  is  beardless,  wii 
brown,  hairy  chaff  and  large,  soft,  white  kernels.  It  came  from  tl 
Erivan  Government,  in  the  Transcaucasus  district  of  Russia,  betwe( 
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e  Black  and  Caspian  Seas.  There  it  is  grown  as  a  dry-land  spring 
leat,  and  it  has  been  so  grown  here. 

It  is  a  soft,  white  wheat,  and  as  such  is  not  desirable  for  growling  in 
lard  red-wheat  district.  It  has  proved  a  high  yielder  in  the  Judith 
isin  of  Montana,  but  for  the  reasons  given  it  is  not  recommended. 

is  grown  sparingly  in  the  southern  part  of  the  Plains,  in  western 
jxas,  and  in  western  Oklahoma,  but  there  winter  wheats  should 
^'ays  be  grown  if  possible. 

Humph ach. — The  Humpback  variety  (C.  I.  3690)  has  bearded 
ads,  white,  hairy  chaff,  and  a  rather  large,  red,  hard  or  semihard 
rnel.  It  first  came  to  notice  near  Kensington,  Minn.,  about  18 
ars  ago.  It  has  been  called  Bearded  Bluestem  because  of  the 
arded  heads  and  hairy  chaff.  It  is  now  most  commonly  called 
Limpback  because  of  the  shape  of  the  kernel. 

This  wheat  is  said  to  be  grown  now  at  several  points  in  Minnesota 
d  even  in  the  Dakotas.  There  are  no  facts  to  show  that  it  is  a  high 
2lder  in  the  section  covered  by  this  bulletin.  Where  the  Avriters 
ve  tested  it,  the  yields  have  not  been  high.  The  milling  quality 
•parently  is  not  as  good  as  that  of  the  Fife  and  bluestem  wheats. 
)r  these  reasons  it  is  not  recommended. 

Huron. — The  Huron  variety  (C.  I.  No.  3315)  is  a  selection  from  a 
'brid  between  Ladoga  and  AYhite  Fife  made  some  years  ago  in 
mada.  In  appearance  it  differs  from  Preston  chiefly  in  having 
^ht-brown  chaff  instead  of  white  chaff.  It  perhaps  is  a  little 
rlier  than  Preston,  but  it  is  not  better  in  any  other  way.  It  is  not 
commended  for  growing  under  present  conditions. 
Manchuria. — The  Manchuria  variety  (C.  I.  Xo.  2492)  came  from 
anchuria,  as  the  name  indicates.  It  is  an  early-maturing  bearded 
.riety  with  hairless,  reddish  broAvn  chaff  and  medium-sized,  semi- 
xd  red  kernels.    It  has  made  a  comparatively  good  jdeld  at  Newell, 

Dak.,  near  the  Black  Hills.  It  has  yielded  better  than  the  blue- 
mi  and  Fife  wheats,  but  not  as  well  as  durum  or  common  winter 
leats.    Its  advantage  over  other  spring  wheats  at  this  point  is  due 

its  earliness.  Its  milling  qualities  are  poor,  and  it  should  not  be 
own. 

DURUM  WHEAT.i 

The  acreage  of  durum  wheat  in  the  United  States  in  1909  is  shown 
figure  7.  Many  varieties  of  durum  wheat  have  been  imported  into 
is  country  during  recent  years.  Only  the  best  known  varieties  are 
Te  described.  All  durum  wheats  are  closely  related,  and  many  are 
milar  in  appearance.  They  differ  from  the  other  spring  wheats 
both  plant  and  kernel.  The  plant  is  usually  taller  and  more  vigor- 
is  and  has  w^ider  leaves  than  common  wheat  (fig.  2,  a). 

^  For  a  more  complete  discussion  of  durum  wheat,  see  Salmon,  Cecil,  and  Clark,  J.  A., 
irum  Wheat.     U.  S.  Dept.  Agr.,  Farmers'  Bulletin  534,  16  pp.,  4  figs.,  1913. 
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The  heads  are  broader,  more  compact,  and  shorter,  varying  : 
length  from  2  to  2J  and  3  inches  (fig.  3,  e).  The  peculiar  flattenir 
of  the  head  has  been  described  already  (fig.  4,  Al  and  Bl).  Tl 
beards  are  longer  than  those  of  common  wheat  and  vary  with  i\ 
variety  and  environment.  The  kernels  are  large  and  very  hard,  i 
indicated  by  the  name  "  durum."  The  usual  color  of  the  grain 
amber,  a  clear  yellowish  broAvn.  There  are  wide  variations  betwe( 
different  varieties  in  the  general  appearance  of  the  plant  and  hea 
and  to  some  extent  in  the  size,  shape,  and  color  of  the  kernel. 

The  principal  A^arieties  in  cultivation  in  the  United  States  may  1 
assembled  into  groups  as  follows:  (1)  The  Kubanka  group,  (2)  tl 
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Fig,  7. — Outline  map  of  the  northwestern  United  States,  showing  where  durum  spri 
wheat  was  grown  in  1009.  Note  that  nearly  all  of  it  is  grown  in  the  very  center 
the  common  spring- wheat  area.  Each  dot  represents  5,000  acres.  (Figures  from  t 
Thirteenth  U.  S.  Census,  1909.) 

Pelissier  group,  (3)  the  Velvet  Don  group,  and  (4)  the  Kahla  grou 
These  four  groups  may  be  easily  separated  by  the  following  key : 

Chaff  yellowish : 

Chaff  not  hairj' — 

Beards  yellow .1.  Kubanka. 

Beards  black Jl.  Pelissier. 

Chaff  hairy — 

Beards  black 3.  Velvet  Dof 

Chaff  black : 

Chaff  slightly  hairy- 
Beards  black 4.  Kahla. 

THE  KUBANKA  GROUP. 

The  varieties  of  this  group  ai-e  marked  by  yellowish,  hairless  cha 
and  yellow  beards. 

The  following  names  liaA  e  been  used  at  various  times  and  plao 
for  varieties  of  the  Kubanka  group :  Amautka,  Beloturka.  Gha 
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Lovka,  lumillo,  Kubanka,  Nicaragua,  Pererodka,  Taganrog,  and 
fellow  Gharnovka. 

Kubanha. — The  Kubanka  is  the  best  known  variety  of  durum  wheat 
n  this  country.  It  was  first  introduced  by  the  Department  of 
Agriculture  in  1900  from  the  Uralsk  Territory  in  Russia,  lying  north 
f  the  Caspian  Sea.  That  importation  has  been  grown  as  Seed  and 
^lant  Introduction  No.  5G39,  Cereal  Investigations  No.  1440,  North 
)akota  No.  929,  and  South  Dakota  No.  75,  but  always  under  its  real 
lame,  Kubanka.  Other  Cereal  Investigations  numbers  given  to  lots 
f  seed  grown  from  this  original  lot  are  2221,  2246,  2909,  2952,  and 
009.  A  selection  bred  at  Dickinson,  N.  Dak.,  and  known  as  Kubanka 
fo.  8,  is  Cereal  Investigations  No.  4063. 

Several  other  importations  of  Kubanka  wheat  have  been  made,  but 
Lone  has  proved  as  valuable  as  this  one.  These  others  are  repre- 
ented  by  Cereal  Investigations  numbers  as  follows :  518,  1220,  1258, 
349,  1354,  1424,  1490,  1516,  1581,  2094,  2234,  3303,  and  3306. 

The  Kubanka  has  proved  especially  well  adapted  to  the  drier  west- 
rn  portion  of  the  northern  Great  Plains  area.  It  has  proved  supe- 
ior  to  other  hard  spring  wheats  in  western  North  Dakota  and  in 
western  South  Dakota. 

Arnautl'a. — Arnautka  wheat  is  probably  the  most  widely  grown 
:urum  variety  in  this  country.  It  is  supposed  to  have  been  brought 
rom  Russia  by  early  immigrants.  The  first  importation  of  this 
ariety  was  made  by  the  United  States  Department  of  Agriculture 
n  1864.  After  being  grown  occasionally  for  a  few  years  it  was 
[iscontinued. 

Its  distribution  by  the  Department  of  xlgriculture  dates  from 
900,  when  seed  was  obtained  from  Mr.  T.  N.  Oium,  of  Lisbon, 
^.  Dak.  (C.  I,  No.  1494,  N.  Dak.  No.  778).  A  pure  race  (C.  I. 
\o.  4064)  selected  from  this  mass  variety  has  proved  a  good  yielder 
,nd  is  being  distributed.  Several  importations  were  made  in  1900 
rom  Berdiansk,  Russia,  but  these  have  not  been  widely  distributed. 
L  commercial  lot  of  seed  (C.  I.  No.  1493)  called  Wild  Goose,  ch- 
ained in  1901,  has  been  distributed  somewhat.  Other  Cereal  In- 
vestigations numbers  for  these  commercial  and  imported  lots  are 
.429,  1430,  1431,  1547,  3080,  3693,  and  4072. 

The  Arnautka  variety  is  better  suited  than  the  Kubanka  to  the 
Qore  humid  parts  of  the  northern  Plains  area.  In  the  eastern  parts 
>f  North  Dakota  and  South  Dakota,  and  in  adjacent  Minnesota,  it 
mtyields  the  Kubanka  variety.  *;?:-♦ 

Beloturha^  Gharnovka^  and  Pererodlca. — The  Beloturka,  Ghar- 
lovka,  and  Pererodka  varieties  are  all  very  similar  to  the  Kubanka. 

The  Beloturka  variety  (C.  I.  No.  1513,  N.  Dak.  No.  919,  S.  Dak. 
^o.  72)  came  from  the  Paris  Exposition,  but  undoubtedly  is  of 
Russian  origin.    The  name,  in  Russian,  means  white  Turk.    It  has 
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given  high  yields  in  the  western  part  of  the  durum-growing  sectioi 
but  is  not  better  than  Kubanka. 

The  Gharnovka  variety  was  obtained  in  three  lots  from  Taganrog 
Don  Cossacks  Province,  Russia.  These  lots  were  Gharnovka,  C.  1 
Nos.  1443  (X.  Dak.  No.  915)  and  1447  (X.  Dak.  No.  917),  and  YelloA 
Gharnovka,  C.  I.  No.  1444  (X.  Dak.  Xo.  914).  They  have  yielde. 
slightly  less  than  Kubanka  and  Arnautka  in  the  Dakotas. 

The  Pererodka  variety  (C.  I.  Xo.  1350,  X.  Dak.  Xo.  328)  cam 
from  the  Province  of  Orenburg,  Russia.  It  probably  was  original! 
a  Kubanka  strain.  It  is  a  high  yielder,  but  it  has  not  been  superio 
to  or  even  quite  as  good  as  the  Kubanka. 

THE  PELISSIER  GROUP. 

The  three  varieties  so  far  recognized  in  the  Pelissier  group  ar 
Azizi  (C.  I.  Xo.  2077),  Medeah  (C.  I.  Xo.  1597),  and  Pelissier  (C.  ] 
Xos.  1584  and  208G). 

The  only  one  grown  in  the  northern  Plains  is  Pelissier  (C.  I.  X( 
1584),  which  was  developed  by  a  man  of  that  name  in  Oran,  Algeria 
It  has  been  a  high-yielding  variety  at  some  points  in  the  western  pai 
of  the  spring- wheat  section,  but  has  not  become  generally  cultivatec 

THE  VELVET  DON  GROUP. 

Belonging  in  the  Velvet  Don  group  are  Richi  (C.  I.  Xo.  2089)  an 
Velvet  Don  (C.  I.  Xos.  1445  (X.  Dak.  Xo.  930),  2222,  and  2247). 

This  black-bearded  variety  with  hairy  chaff  was  introduced  froi 
the  Don  Cossacks  Province  of  Russia  by  the  United  States  Depart 
ment  of  Agriculture  in  1900.  It  has  not  proved  as  good  a  yielder  a 
Kubanka  and  other  varieties,  and  the  flour  yields  are  comparative! 
low.  It  is  mentioned  here  only  because  it  is  occasionally  found  o: 
farms  in  the  section  discussed. 

THE  KAHLA  GROUP. 

Only  the  Kahla  (G.  I.  Xos.  1595  and  2088)  and  the  Purple  Durur 
(C.  I.  Xo.  3024)  are  placed  in  the  Kahla  group.  The  Kahla  is 
black-chaffed,  black-bearded  variety,  commonly  grown  by  the  Arab 
in  Algeria.  It  is  there  considered  one  of  the  best  varieties  of  durur 
wheat  and  is  held  to  be  adapted  to  a  wide  range  of  adverse  condi 
tions.  It  has  been  tested  in  this  country,  but  not  distributed  to  an; 
extent  and  is  only  occasionally  found  on  the  farms. 
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HE    SILVERFISH;'    AN    INJURIOUS    HOUSEHOLD 

INSECT. 

By  C.  L.  Marlatt, 
Entomologist  and  Acting  Chief  in  Absence  of  Chief. 

INTRODUCTION. 

The  silverfish  (fig.  1)  is  often  one  of  the  most  troublesome  enemies 
f  books,  papers,  card  labels  in  musemns,  and  starched  clothing,  and 
ccasionally  of  stored  food  substances.  Its 
eculiar  fishlike  form  and  scaly,  glistening 
ody,  together  with  its  very  rapid  movements 
nd  active  efforts  at  concealment  whenever 
J  is  uncovered,  have  attached  considerable 
opular  interest  to  it  and  have  resulted  in  its 
eceivmg  a  number  of  more  or  less  descrip- 
ive  popular  names,  such  as  silverfish,  silver 
)use,  silver  witch,  sugarfish,  etc.  The  species 
amed  above  is  the  common  one  in  England, 
ut  it  also  occurs  in  this  country,  and,  like 
lost  other  domestic  insects,  it  is  now  prac- 
icaUy  cosmopolitan.  It  has  a  number  of 
ear  allies,  which  closely  resemble  it,  both  in 
ppearance  and  habits.  One  of  these, 
Lepisma)  Thermohia  domestica  Pack.,  has 
ertain  pecuharities  of  habit  which  will  be 
ef erred  to  later.  The  unusual  appearance 
f  the  common  silverfish  early  drew  attention 

0  it,  and  a  fairly  accurate  description  of  it, 
iven  in  a  little  work  published  in  London 

1  1665  by  the  Royal  Society,  is  interesting  enough  to  reproduce: 
It  is  a  very  small,  silvery,  shining  worm  or  moth  which  I  found  much  conversant 

mong  books  and  papers,  and  is  supposed  to  be  that  which  corrodes  and  eats  holes 

1  Lepisma  saccharina  L.    Thysanura,  family  Lepismatidae. 

Note.— This  bulletin  is  of  special  interest  to  housekeepers  throughout  the  United  States.    It  is  a  revision 
f  Circular  No.  49  of  the  Bureau  of  Entomology,  U.  S.  Department  of  Agriculture. 
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through  th<^  leaves  and  covers.  It  appears  to  the  naked  eye  a  small,  glittering,  pearl 
cv^lored  Q3oth,  which  upon  the  removing  of  books  and  papers  in  the  summer,  is  oftei 
nlvse^yed  very  n/mtly  to  scud  and  pack  away  to  some  lurking  cranny  where  it  ma; 
better  pr('t«»c^^itself  from  any  appearing  dangers.  Its  head  appears  big  and  blunt 
and  \m  body  tapers  from  it  toward  the  tail,  smaller  and  smaller,  being  shaped  almoe 
like  ?i  carret.^ 

HABITS  AND  INJURY. 

On  account  of  its  always  shunning  the  light  and  its  ability  to  rui 
very  rapidly  to  places  of  concealment,  it  is  not  often  seen  and  is  mos 
difficult  to  capture,  and  being  clothed  with  smooth,  glistening  scales 
it  will  slip  from  between  the  fingers  and  is  almost  impossible  to  secun 
without  crushing  or  damaging.  It  is  one  of  the  most  serious  pests  ii 
libraries,  particularly  to  the  binding  of  books,  and  will  frequently  eai 
off  the  gold  lettering  to  get  at  the  paste  beneath,  or,  as  reported  bi 
the  late  P.  R.  Uhler,  of  Baltimore,  often  gnaws  off  white  slips  gluec 
on  the  backs  of  books.  Heavily  glazed  paper  seems  very  attractivi 
to  this  insect,  and  it  has  frequently  happened  that  the  labels  in  museun 
collections  have  been  disfigured  or  destroyed  by  it,  the  glazed  surfaci 
having  been  entirely  eaten  off.  In  some  cases  books  printed  on  heavil;; 
sized  paper  wiU  have  the  surface  of  the  leaves  a  good  deal  scraped 
leaving  only  the  portions  covered  by  the  ink.  It  will  also  eat  an] 
starched  clothing,  linen,  or  curtains,  and  has  been  known  to  do  verj 
serious  damage  to  silks  which  had  probably  been  stiffened  with  sizing 
Its  damage  in  houses,  in  addition  to  its  injury  to  books,  consists  ii 
causing  the  wall  paper  to  scale  off  by  its  feeding  on  the  starch  paste 
It  occasionally  gets  into  vegetable  drugs  or  similar  material  left  undis 
turbed  for  long  periods.  It  is  reported  also  to  eat  occasionally  int( 
carpets  and  plush^covered  furniture,  but  this  is  open  to  question. 

STRUCTURE  AND  RELATIONSHIPS. 

The  silverfish  belongs  to  the  lowest  order  of  insects — the  Thysa 
nura — is  wingless,  and  of  very  simple  structure.  It  is  a  wormlik( 
insect  about  one-third  of  an  inch  in  length,  tapering  from  near  the  heac 
to  the  extremity  of  the  body.  The  head  carries  two  prominent  an 
tennse,  and  at  the  tip  of  the  body  are  three  long,  bristle-shapec 
appendages,  one  pointing  directly  backward  and  the  other  two  ex 
tending  out  at  a  considerable  angle.  The  entire  surface  of  the  bod} 
is  covered  with  very  minute  scales  like  those  of  a  moth.  Six  legJ 
spring  from  the  thorax,  and,  while  not  very  long,  they  are  powerfu 
and  enable  the  insect  to  run  with  great  rapidity. 

In  certain  peculiarities  of  structure,  and  also  in  their  habits,  thes( 
anomalous  insects  much  remind  one  of  roaches,  .and  their  quick 
gliding  movements  and  flattened  bodies  greatly  heighten  this  resem- 
blance. More  striking  than  all,  however,  is  the  remarkable  develop- 
ment of  the  coxae  or  basal  joints  of  the  legs  in  the  silverfish,  whicl 

1  Hooke,  R.,  Micrographia,  p.  208-210.    London,  1665. 
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ids  its  counterpart  in  roaches,  and,  taken  in  connection  with  the 
her  features  of  resemblance,  seems  to  point  to  a  very  close  alliance 
itween  the  two  groups,  if,  indeed,  the  silverfish  are  not  merely 
ructurally  degraded  forms  of  roaches  and  to  be  properly  classed 
ith  the  Blattidae. 


ANOTHER  COMMON  SPECIES. 

Another  common  silverfish  of  this   country,   referred   to   in  the 

►ening  paragraph,  has  developed  a  novel  habit  of  frequenting  ovens 

id    fireplaces,     and 

emingly  revels  in  an 

fiount  of  heat  which 

3uld  be  fatal  to  most 

her  insects.     It  dis- 

>rts  itself  in  numbers 

►out  the  openings  of 

nges   and   over   the 

>t  bricks  and  metal, 

anif esting    a    most 

rprising  immunity 

Dm    the    effects    of 

gh   temperature. 

lis    heat -loving    or 

tkehouse  species  (fig. 

was  described  in 
173  as  Lepisma  do- 
estica  by  Packard, 
10  reported  it  to  be 
mmon  about  fire- 
aces  at  Salem,  Mass. 
lis  species  is  also 
iry  abundant  in 
ashington.  What  is 
idently  this  samein- 
ct  began  to  be  noted 
mmonly  about  1895 
England  and  on  the 
)ntinent,  where  it  manifests  the  same  liking  for  hot  places  exhib- 
3d  by  it  in  this  country.     The  habit  of  this  species  of  congregating 

bakehouses  and  dwellings,  about  fireplaces  and  ovens,  has  given 
5e  to  the  common  appellation  in  England  of  ''fire-brat."  Similar 
)scriptive  names  are  applied  to  it  also  on  the  Continent.  This 
ecies  closely  resembles  the  common  silverfish  in  size  and  general 
>pearance,  but  may  be  readily  distinguished  from  it  by  the  presence 
I  the  upper  surface  of  dusky  markings.     It  also   possesses  well- 


FiG.  2. — The  "fire-brat"  ( Thermobia  domestica):  Adult  female.    En- 
larged.   (Original.) 
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marked  structural  differences,  which  have  led  to  its  late  referenc 
to  a  distinct  genus — Thermobia.  An  Italian  entomologist,  Rovolli 
has  described  this  insect  under  the  descriptive  name  furnorum 
from  its  inhabiting  ovens,  and  the  name  of  the  genus  to  which  it  i 
now  assigned  by  English  entomologists  is  also  descriptive  of  its  heat 
loving  character.  A  Dutch  entomologist,  Oudemans,  reports  that  h 
has  found  it  in  abundance  in  all  bakehouses  that  he  has  examinei 
in  Amsterdam,  where  it  is  well  known  to  bakers  and  has  received 
number  of  familiar  names. 

REMEDIES. 

Advantage  may  be  taken  of  the  liking  of  these  insects  for  fabrics  an 
other  articles  containing  starch  to  poison  them  by  slipping  into  all  th 
crevices  where  they  occur — in  bookshelves  and  backs  of  mantels 
under  washboards,  and  in  the  bottoms  of  drawers — bits  of  cardboar 
on  which  a  thin  boiled  starch  paste  poisoned  with  from  3  to  5  pe 
cent  powdered  white  arsenic  has  been  spread  and  dried.  The  arseni 
should  be  added  to  the  flour  and  sufficient  water  used  to  make  a  thi 
paste  by  boiling.  One  of  our  correspondents  reports  complete  relie 
by  this  measure. 

The  silverfish  readily  succumbs  to  pyrethrum,  and  wherever  thi 
can  be  applied,  as  on  bookshelves,  it  furnishes  one  of  the  best  mean 
of  control. 

Sodium  fluorid,^  now  recognized  as  one  of  the  most  efficient  roac 
powders,  will  doubtless  also  be  equally  effective  against  silverfisl 
Where  such  course  is  possible  it  may  be  dusted  by  hand  or  with 
powder  blower  in  the  situations  where  silverfish  occur. 

For  starched  clothing  and  similar  objects  liable  to  injury  by  i1 
frequent  handling  and  airing  and  the  destruction  by  hand  of  a 
specimens  discovered  is  to  be  recommended,  in  addition  to  the  reme 
dies  noted  above.  Little  damage  is  likely  to  occur  in  houses  excep 
in  comparatively  moist  situations  or  where  stored  objects  remai 
undisturbed  for  a  year  or  more. 

1  Marlatt,  C.  L.    Cockroaches.    U.  S.  Dept.  Agr.,  Farmers'  Bulletin  658, 15  p.,  5  fig.,  1915.    Referen( 
to  sodium  flourid  against  roaches,  p.  12. 
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WHAT  THE  TRAP  NEST  IS. 

A  TRAP  NEST  is  a  laying  nest  so  arranged  that  after  a  hen  enters 
it  she  is  confined  until  released  by  the  attendant.  The  trap  nest 
shown  in  the  accompanying  illustrations  is  used  with  good  results  on 
the  Government  poultry  farm,  and  is  quite  similar  to  the  nest  used 
at  the  Connecticut  State  Experiment  Station.  It  is  very  simple  and 
may  be  built  readily  by  any  one  who  is  handy  with  tools. 

The  use  of  trap  nests  is  essential  in  breeding  poultry  for  both  egg 
production  a*nd  exhibition,  where  pedigree  records  are  used  in  select- 
ing either  the  males  or  females,  and  has  a  place  in  mass  selection  for 
increasing  the  egg  production.  Trap  nests  are  of  value  in  weeding 
out  poor  layers  and  increasing  the  average  egg  yield  of  a  flock  by 
selecting  and  breeding,  but  are  not  generally  used  on  account  of  the 
large  amount  of  labor  required  to  operate  them.  They  have  a  place 
on  breeding  farms  where  they  can  be  used  in  selecting  the  better 
layers  and  the  stock  and  eggs  for  breeding  purposes.  Some  poultry 
breeders  trap-nest  their  pullets  during  their  first  six  months  of  laying 
and  use  this  as  a  basis  in  selecting  their  breeders  for  egg  production. 

One  trap  nest  should  be  provided  for  each  4  hens  kept  in  flocks 
of  50  or  more,  while  more  trap  nests  per  hen  are  necessary  in 
smaller  flocks.  The  hens  are  banded  with  numbered  bands,  and  a 
record  is  kept  of  their  egg  production.  The  nests  should  be  visited 
at  least  four  times  daily,  and  preferably  much  more  often,  frequent 
trips  being  especially  necessary  when  the  hens  are  laying  freely  and 
during  hot  weather. 

This  trap  nest  may  be  attached  to  the  underside  of  the  dropping 
board,  with  tJiO  f^ont  facing  tile  pen  and  arranged  so  that  it  can  be 
easily  removed,' m*  it  may  bo  placed  on  the  walls  of  the  pen.  If  the 
nest  is  placed  under  the  droJDping  board,  the  latter  will  serve  as  a  top 
for  thd  nest,  aiid  tire  rear  of  the  nest  may  be  of  wire  to  allow  good 
ventilation  in  warm  weather.  If  the  nest  is  placed  on  the  wall,  slats 
or  wlie  should  be  inserted  from  the  front  of  the  nest  to  the  wall  at 
a  sharp  angle  to  prevent  the  hens  from  roosting  on  the  nest. 

When  the  hen  enters  this  nest  her  back  raises  the  door  (c)  (fig  2), 
which  releases  the  catch  or  trigger  (a)  and  allows  the  door  to  shut. 
The  catch  should  be  set  so  that  its  edge  just  holds  the  door,  which  jx)- 
sition  is  regulated  by  the  screw  or  nail  at  the  lower  inside  edge  of  the 
catch.     Washers  should  be  placed  on  the  screw  (d)  on  both  sides  of 

o 
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the  catch  or  trigger  to  prevent  it  from  sticking.  The  guard  {h) 
around  the  catch  keeps  the  nesting  material  away  from  the  catch. 
The  length  of  the  catch  which  supports  the  door  and  the  triangular 
notch  in  the  door  may  be  varied  slightly  for  very  small  or  very  large 
hens  if  this  is  found  necessary. 

CONSTRUCTING  A  THREE-COMPARTMENT  NEST. 

Cut  four  J-inch  boards  for  ends  and  partitions,  12  inches  wide  by 
18J  inches  long,  enough  J-inch  boards  39J  inches  long,  laid  length- 
wise, to  cover  the  top,  back,  and  bottom,  and  two  strips  39 J  inches 
long  and  IJ  inches  wide  for  the  front  of  the  nests  and  for  the  front 
extended  rail.  Cut  three  pieces  of  |-inch  boards  12  inches  long  and 
3  inches  high  to  insert  in  the  nest  to  hold  the  nesting  material  away 


Fig.  1. — A  three-compartment  trap  nest.     Two  of  the  doors  are  shown  open  and  one 

closed. 

from  the  door.  The  total  quantity  of  material  needed  will  be  one 
J-inch  board,  12  inches  wide  by  8  feet  2  inches  long  for  the  ends, 
partitions,  and  front  of  the  nest ;  and  two  J-inch  boards  10  inches 
wide  and  10  feet  long  f6r  the  top,  back,  bottom,  and  front  rail  of  the 
nest.  If  wire  is  used  on  top  of  the  nest  an  equal  number  of  square 
feet  of  J-inch  lumber  can  be  subtracted  from  the  amount  stated. 

Nail  the  top,  back,  and  bottom  to  the  ends  and  partitions  (see 
fig.  2),  insert  the  3-inch  strips  in  the  nests,  and  make  the  guard  (J), 
nailing  it  to  the  left  side  of  the  nest.  Bore  a  hole  in  the  catch  {a) 
large  enough  so  that  the  catch  wdll  move  freely  when  screwed  into 
position  on  the  side,  and  use  a  washer  on  both  sides  of  the  catch. 
The  catch  should  be  made  of  hardwood,  so  that  it  will  not  wear 
readily  around  the  screw  which  holds  it  in  place.  The  catch  is  made 
of  material  J  inch  thick  and  is  1^  inches  wide  at  the  upper  end  and  f 
inch  wide  at  the  lower  end.  Place  a  screw  at  the  lower  edge  of  the 
catch  to  stop  it  when  set,  so  that  the  catch  will  just  hold  the  door. 
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Make  the  doors  (c)  of  J-inch  material,  12  inches  by  6  inches,  and 
cut  a  triangular  notch  in  the  center  4  inches  wide.  Put  two  screw 
eyes  in  the  top  of  the  doors  and  bore  holes  in  the  front  of  the  nests 
2  inches  below  the  top  (inside  measurement),  through  which  a 
3;%-inch  wire  is  run  to  support  the  doors. 


Fig.  2. — Details  of  construction  of  trap  nest. 


^i 


Attach  a  narrow  strip  to  the  front  of  the  nests  for  the  hens  to  jump 
upon  when  entering  the  nests.  Place  a  button  or  block  of  wood  on 
the  front  of  each  partition  to  hold  the  door  when  the  nest  is  closed. 

If  the  nests  are  to  be  placed  directly  below  the  dropping  board,  a 
wire  top  should  be  used  on  the  nest,  except  for  a  5-inch  strip  of  wood 
on  the  front  edge  of  the  top  to  stiffen  the  nest. 
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^LEAS  AS   PESTS   TO   MAN  AND  ANIMALS,  WITH 
SUGGESTIONS  FOR  THEIR  CONTROL. 

By  F.  C.  BiSHOPP, 

Entomological  Assistant,  Southern  Field  Crop  Insect  Investigations. 

INTRODUCTION. 

Fleas  are  of  importance  to  man  in  two  ways:  First,  as  disease 
jarriers  and,  second,  as  parasites  or  annoyers  of  man  and  animals, 
rhe  dread  disease  of  man  known  as  bubonic  plague  has  been  found 
;o  be  transmitted  largely,  if  not  entirely,  through  the  agency  of 
hese  insects.  A  disease  known  as  infantile  kala  azar,  occurring 
n  the  countries  bordering  the  Mediterranean  Sea,  is  probably  also 
ransmitted  by  them,  and  a  species  of  tapeworm  which  infests  dogs 
md  occasionally  people  has  been  found  to  pass  at  least  one  stage  in 
;he  dog  flea,  then  gaining  entrance  to  a  new  host  by  the  swallowing 
)f  crushed  or  living  fleas.  As  parasites  of  man  and  animals  fleas 
ire  of  considerable  importance  aside  from  disease  transmission. 
[n  many  instances  they  have  been  known  to  render  liouses  unin- 
labitable  for  a  time,  and  certain  species  cause  considerable  loss 
imong  poultry  as  well  as  annoyance  to  other  animals. 

LIFE  HISTORY  AND  HABITS  OF  FLEAS. 

It  should  be  borne  in  mind  that  thei*e  are  a  great  many  different 
linds  of  fleas.  Most  of  these  are  of  no  importance  to  man,  as  they 
feed  on  various  wild  birds  and  mammals.  Nearly  all  species  have 
5ome  one  host  upon  which  they  prefer  to  live,  but  they  may  feed 
upon  other  animals  and  often  thrive  upon  them. 
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As  examples  may  be  cited  the  dog  flea  (fig.  1)/  which  normally  feeds 
on  dogs  ahjcJ  cats^  b^ui^*  which  when  excessively  numerous  may  prove  a 
tro^lblcscime  pest  to  man.  The  human  flea  normally  attacks  man, 
,bu{:.  riiay  bS'  foi;ri<i  on  a  number  of  other  animals.  Rat  fleas,  in  the 
absence'. of  tlieir  usual  hosts,  will  bite  man,  and  it  is  in  this  instance 
that  fleas  are  responsible  for  the  inoculation  of  man  with  bubonic 
piagiie. 

There  is  a  marked  variation  in  the  habits  of  fleas  in  regard  to  the 
intimacy  With  which  they  are  associated  with  their  hosts.  Some 
kinds  remain  upon  host  animals  practically  all  of  the  time.  In  fact, 
the  chigoe  flea  normally  buries  itself  in  the  skin  of  the  host  and 
there  develops  its  eggs  and  dies.  The  sticktight  flea,  or  chicken 
flea,  has  this  habit  of  intimate  association  with  the  host,  but  does  not 
bury  itself  in  the  flesh  of  the  animal.  Dog  fleas  ordinarily  remain 
upon  the  domestic  animals  almost  continuously  throughout  their 
existence,  but  are  not  attached,  feeding  only  at  intervals.  The 
human  flea  has  adapted  itself  to  its  host  so  closely  that  it  remains 
upon  man  but  little,  being  free  the  greater  portion  of  the  time. 

There  are  four  difterent  stages  in  the  life  of  fleas,  as  is  the  case 
with  many  other  insects ;  these  are  the  egg,  larva,  pupa,  and  adult. 

A  number  of  eggs  are  deposited  by  each  adult  flea.  The  egg  lay- 
ing, alternated  with  feeding,  extends  over  a  considerable  period  of 
time.  In  most  cases  the  ova  are  deposited  by  the  fleas  while  the 
latter  are  on  the  host,  but  as  they  usually  are  not  cemented  to  the 
hair  or  feathers  they  fall  out  in  the  nest  or  resting  place  of  the 
animal.  The  eggs  are  white  or  cream  in  color  and  ovoid  in  shape. 
Large  numbers  of  them  may  often  be  seen  on  mats  or  cushions  upon 
which  infested  dogs  or  cats  sleep.  Especially  are  they  easily  ob- 
served when  on  dark-colored  cloths.  The  egg  of  the  common  dog 
flea  is  illustrated  in  figure  1  at  a.  Hatching  usually  takes  place  in 
from  2  to  12  days. 

The  larva  when  first  hatched  is  very  minute,  of  whitish  color,  and 
quite  active.  (See  fig.  2,  larva  of  European  rat  flea.)  In  this  stage 
none  of  the  fleas  is  parasitic.  They  depend  upon  various  animal  and 
vegetable  debris,  including  the  excrement  of  the  adult  fleas,  for  food. 
During  their  growth  the  skin  is  shed  two  or  three  times,  and  between 
four  days  and  several  months  after  hatching  a  silken  cocoon  is  spun, 
and  in  this  the  larva  transforms  to  the  pupal  or  resting  stage.  (See 
fig.  1,  b  and  c?,  pupa  of  dog  flea.) 

1  The  fleas  mentioned  in  this  bulletin  are  known  scientifically  as  follows :  Dog  flea, 
Ctenocephaliis  cams  Curtis ;  cat  flea,  Ctenooephalus  felis  Bouch. ;  human  flea,  Pulex 
irritans  L. ;  rat  fleas,  Xenopsylla  cheopis  Roth,  (the  Indian  rat  flea),  Ceratophyllus 
fasciatus  Bosc.  (the  European  rat  flea),  and  others;  chigoe,  Dermatophilus  penetrans  L. ; 
sticktight  or  chicken  pox  ilea,  Echidnophaga  galUnacea  Westw. 
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The  insect  remains  within  the  cocoon  for  a  period  which  may 
range  from  three  days  to  more  than  a  year.  The  cocoon  of  the  dog 
flea  is  illustrated  in  figure  1  at  h.  The  dark  curved  object  within  is 
:he  larva  just  before  pupating. 

The  complete  life  cycle  of  members  of  this  group  of  insects  may 
^e  passed  in  as  short  a  period  as  19  days,  but  during  cool  weather 


Pig.  1. — The  dog  flea :  a.  Egg ;  b,  larva  in  cocoon  ;  c,  pupa ;  d,  adult ;  e,  mouth  parts  of 
same  from  side;  f,  antenna;  g,  labium  from  below.  6,  c,  d.  Much  enlarged;  a,  e,  f,  g, 
more  enlarged.      (From  Howard.) 

or  under  adverse  conditions  the  total  period  from  egg  to  adult  may 
Bxtend  considerably  over  a  year. 

HOW  LONG  THE  ADULT  WILL  LIVE. 

The  length  of  life  of  the  mature  flea  varies  much  in  different 
species  and  also  under  different  atmospheric  conditions.     During 


Fig.  2. — The  European  rat  flea  :  Larva.     Greatly  enlarged. 
(Author's  illustration.) 

hot,  dry  weather,  and  when  no  animals  upon  which  to  feed  are 
present,  the  duration  of  life  is  exeremtly  short — two  to  five  days 
When  allowed  to  feed  on  blood,  which  is  the  only  food  taken  by  the 
adults,  they  may  live  from  a  month  to  almost  a  year.    During  sum- 
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mer  probably  the  average  longevity  of  the  human  flea  without  food 
is  about  two  months,  of  the  dog  flea  somewhat  less,  and  of  the  stickr 
tight  flea  still  less. 

ABUNDANCE  OF  FLEAS  IN  RELATION  TO  SEASON,  CLIMATE,  AND 

OTHER  CONDITIONS. 

In  the  northern  part  of  the  United  States  nearly  all  fleas  pass  the 
winter  in  the  immature  stages,  while  in  the  more  southern  latitudes 
some  of  them  are  present  on  hosts  throughout  the  winter  months. 
In  general,  however,  these  insects  are  never  as  abundant  during 
winter  and  spring  as  they  are  in  summer  and  fall. 

Rainfall  and  the  amount  of  moisture  in  the  atmosphere  have  much 
to  do  with  flea  breeding.  As  a  rule  rainy  summers  are  productive 
of  outbreaks  of  fleas,  and  extremely  hot,  dry  weather  tends  to  check 
their  breeding.  This  condition  is  brought  about  by  the  fact  that 
the  larva  and  pupa  require  a  certain  amount  of  moisture  for  suc- 
cessful development,  and  the  adults  also  live  longer  when  there  is 
a  proper  degree  of  moisture  present.  It  is  not  intended  to  convey 
the  idea  that  fleas  require  very  moist  places  in  which  to  breed.  As 
a  matter  of  fact,  excessive  moisture  in  the  breeding  places  is  as  detri- 
mental as  excessive  dryness. 

It  is  common  knowledge  that  fleas  occur  in  greatest  abundance  in 
sandy  regions.  This  is  explained  by  the  fact  that  the  sand  maintains 
a  more  uniform  moisture  condition  and  thus  permits  the  immature 
stages  of  the  flea  to  develop  with  greater  success.  The  sand  also 
offers  some  protection  to  the  adults  and  renders  heavy  rains  less 
destructive  to  all  stages  of  the  flea  present  on  the  soil. 

FLEAS  AS  PESTS  IN  THE  HOUSEHOLD. 

As  has  been  pointed  out,^  in  the  eastern  part  of  the  United  States 
the  dog  flea  is  the  species  of  greatest  importance  as  a  household  pest. 
Many  instances  have  been  brought  to  the  attention  of  the  Bureau  of 
Entomology  in  which  houses,  particularly  those  vacated  for  some  time 
during  the  summer  months,  have  been  found  to  be  literally  overrun  by 
these  pests. 

In  portions  of  the  South  and  West  the  human  flea  (figs.  3  and  4) 
is  the  one  primarily  responsible  for  house  infestations.  Although 
the  host  relationship  of  these  two  species  is  somewhat  different,  the 
same  methods  of  control  are  applicable,  for  the  most  part,  to  both. 

1  Howard,  xj.  O.  House  Fleas.  U.  S.  Dept.  Agr.,  Bur.  Ent,  Cir.  108,  4  p.,  2  fig.,  Feb. 
11,  1909. 
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The  conditions  which  give  rise  to  outbreaks  in  houses,  particularly 
in  the  case  of  the  dog  flea,  are  usually  these:  Pet  dogs  or  cats  are 
kept  about  the  household  during  the  spring  and  early  summer, 
and  great  numbers  of  eggs  are  deposited  upon  them  by  the  fleas, 
rhese  eggs  are  scattered  about  the  floors  and  soon  hatch  into  minute 
maggots  which  feed  upon  the  vegetable  and  animal  matter  under 
carpets  and  mattings  and  in  cracks.  During  this  time  the  house  has 
been  closed  up  and  the  breeding  allowed  to  proceed  unmolested,  so 
that  at  about  the  time  the  occupants  return  the  fleas  have  reached 


Fig.  3. — The  human  flea  :  Adult  female.     Greatly  enlarged.      (Author's  illustration. > 

the  adult  stage.  In  the  absence  of  other  hosts  they  are  exceedingly 
hungry  and  ready  to  attack  man  or  any  animals  which  are  accessible. 
Some  infestations  of  residences  come  from  breeding  places  beneath 
the  houses.  The  fleas  in  these  cases  are  usually  furnished  by  stray 
animals  which  sleep  under  the  buildings.  The  immature  stages 
develop  in  the  accumulation  of  dust  and  vegetable  matter  in  the 
beds  of  these  animals.  Instances  are  not  uncommon  where  such  in- 
festations may  extend  to  lawns,  barnyards,  and,  in  fact,  all  over  the 
premises,  although  as  a  rule  the  center  of  infestation  is  in  some  one 
definite  place  frequented  by  animals. 
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The  infestations  of  the  human  flea  are  usually  less  heavy  than  m 
the  extreme  cases  above  mentioned,  and  the  breeding  pla<jes  are  of  tec 
more  widely  extended. 

A  number  of  instances  in  the  Southern  and  Central- Western  States 
have  come  to  notice  where  hogs  appear  to  have  been  the  source  oi 
gross  infestations  of  the  human  flea.  The  adult  fleas  feed  on  the 
hogs,  and  breeding  takes  place  in  the  beds  of  these  animals.    In  some 


Fig.  4. — The  human  flea  :  Adult  male.     Greatly  enlarged.     Note  the  difference  in  the 
shape  of  the  abdomen   of  the   male  as   compared  with   that   of   the   female    (fig.   3). 
(Author's  illustration.) 

instances  the  source  of  infestation  is  in  the  hog  runs,  but  more 
usually  it  is  derived  from  hogs  sleeping  under  houses. 


FLEAS  INJURIOUS  TO  POULTRY  AND  DOMESTIC  ANIMALS. 

Fortunately  the  higher  domestic  animals  are  comparatively  free 
from  flea  attacks.  Horses,  cattle,  sheep,  and  goats  are  very  seldom 
annoyed,  although  a  few  instances  have  come  to  our  attention  in 
which  the  sticktight  flea  infested  horses.  Hogs  are  infested  to  some 
extent,  but  seldom  heavily  enough  to  do  any  damage. 
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THE    STICKTIGHT    FLEA. 

The  sticktight  flea,  or  southern  chicken  flea,  is  probably  the  most 
important  of  our  live-stock  in- 
festing species.  This  form  at- 
tacks a  number  of  different  hosts, 
including  poultry,  dogs,  cats, 
and  some  wild  animals.  As  has 
been  stated,  the  adult  fleas  re- 
main during  the  greater  part 
of  their  lives  attached  to  the 
host  animal.  On  dogs  and  cats 
they  are  largely  found  on  the 
ears,  particularly  along  the 
edges.  In  the  case  of  poultry 
infestations  fleas  are  most  com- 
mon on  the  heads  of  the  hosts, 
where  they  are  to  be  seen  in 
groups  or  patches.  This  habit 
of  attaching  in  clusters  seems 
to  be  well  marked,  and  an  in- 
fested fowl  often  may  be  recognized  at  a  considerable  distance  by 
the  dark  flea-covered  areas  about  the  eyes,  comb,  and  wattles.  Fig- 
ure 5  illustrates  the 
of  in- 
a 
,  and 
shows   one 


Fig.  5. — Head  of  rooster  infested  with  the 
sticktight  flea.  Somewhat  reduced.  (Au- 
thor's illustration.) 


usual  mode 
festation  on 
chicken's  head 
figure  6 


of  the  fleas  much 
enlarged.  When  the 
fleas  are  excessively 
abundant  they  may 
be  found  in  similar 
patches  on  the  neck 
and  various  parts 
of  the  body. 

This  flea  is  most 
common  and  of 
greatest  importance 
in  the  Southern 
and  Southwestern 
States.  It  has  been 
reported  as  injuri- 
ous to  poultry  as  far  north  as  Kansas.  The  injury  is  most  marked 
in  young  chickens,  which  when  fairly  heavily   infested   often   die 


Fic.  6.— The  sticktight  flea  :  Adult  female. 
(Author's  illustration.) 


Much  enlarged. 
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quickly.  Older  fowls  are  more  resistant,  but  have  been  known  to 
succumb  to  very  heavy  infestations;  and  certainly  the  fleas  materi- 
ally reduce  egg  production,  retard  the  growth  of  fowls,  and  diminish 
their  size. 

The  eggs  are  deposited  by  the  adult  flea  while  it  is  attached  to 
the  host.  They  fall  to  the  ground  under  the  roost  in  chicken 
houses  or  under  sheds  frequented  by  the  poultry  and  there  continue 
to  develop.  ^Vhen  dogs  and  cats  are  infested  the  immature  stages 
develop  largely  in  the  material  used  by  them  for  beds. 

A  few  other  species  of  fleas  are  occasionally  found  in  poultry 
houses.  Some  of  these  may  be  normally  bird-infesting  species,  while 
others  are  at  home  in  the  houses  of  domestic  poultry.  Infestations 
by  these  fleas  have  been  reported  from  several  places  in  the  Northern 
States,  particularly  in  the  Northwest.  The  presence  of  the  fleas  is 
usually  first  detected  by  the  adults  getting  on  the  bodies  of  persons 
entering  chicken  houses.  These  fleas  do  not  remain  attached  to  the 
host  continuously  as  does  the  sticktight  flea.  They  are  seldom  of 
any  great  importance  and  may  be  controlled  by  the  same  methods 
outlined  on  pages  13  and  14. 

DOG   AND    CAT    FLEAS. 

Dogs  and  cats  are  infested  by  two  very  closely  related  species  of 
fleas,^  and  these  appear  to  feed  more  or  less  interchangeably  on  th© 
two  hosts,  as  well  as  occasionally  on  man  and  other  animals.  While 
they  cause  these  hosts  much  annoyance  and,  as  has  been  pointed  out, 
are  also  responsible  for  the  infestation  of  dogs  by  tapeworms,  seri- 
ous injury  seems  to  be  rare.  However,  in  the  case  of  valuable  dogs 
and  cats  it  is  often  desirable  to  rid  them  of  fleas,  and  in  all  cases 
where  these  animals  are  closely  associated  with  man  the  control  of 
the  fleas  upon  them  is  of  importance.  As  will  be  seen  by  comparing 
figure  1  with  figure  6,  the  dog  flea  is  quite  different  from  the  stick- 
tight  flea  in  structure  as  well  as  in  size.  The  adults  do  not  remain 
attached  to  the  host  in  one  place,  but  the  life  history  is  not  vastly 
different  from  that  of  the  sticktight  flea.  Breeding  takes  place  in 
similar  materials  in  situations  occupied  by  the  host  animals.  Mr. 
Theodore  Pergande,  working  with  the  dog  flea  at  Washington,  D.  C, 
found  the  life  cycle  from  egg  to  adult  to  be  completed  within  17  to  37 
days.  It  is  thus  seen  that  a  great  number  of  fleas  might  be  bred  in 
and  beneath  an  unoccupied  house  in  a  comparatively  short  period. 

Both  of  these  species  have  a  very  wide  distribution,  being  found  in 
practically  all  parts  of  the  world  where  dogs  and  cats  are  found. 

*  The  cat  flea  is  known  scientifically  as  Ctenocephalus  felis  Bouch^,  and  the  dog  flea  as 
Ctenocephalus  canis  Curtis.  The  human  flea  also  is  not  uncommonly  found  on  dogs 
and  cats. 
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FLEAS  IN  RELATION  TO  BUBONIC  PLAGUE. 

During  recent  years  bubonic  plague  has  been  introduced  into  the 
[Jnited  States  on  both  the  Pacific  and  Gulf  coasts.  The  infestation 
n  California  persisted  for  a  number  of  years,  although  it  was  closely 
leld  in  check  through  the  efforts  of  the  Public  Health  Service  and 
;he  State  board  of  health.  The  disease  around  San  Francisco  not 
mly  persisted  among  the  rats,  but  gained  a  foothold  among  ground 
iquirrels  in  the  counties  adj  acent  to  San  Francisco  Bay.  A  strenuous 
ight  is  being  waged  against  rats  in  all  of  the  Pacific  ports  and  against 
ground  squirrels  in  the  territory  where  the  disease  has  become  estab- 
ished  among  these  rodents. 

During  the  year  1914  the  disease  broke  out  in  New  Orleans,  but 
itrict  quarantine  measures  and  an  energetic  campaign  against  the 
•ats  kept  the  malady  from  spreading  and  limited  the  number  of 
mman  cases. 

While  the  plague  situation  is  now  well  in  hand  it  is  important 
ihat  all  have  a  general  knowledge  of  the  essential  steps  in  controlling 
he  disease.  The  prevention  of  the  introduction  of  bubonic  plague 
lepends  to  a  considerable  extent  upon  quarantine  regulations  at  our 
)orts  of  entry,  but  it  is  of  even  greater  importance  that  united  effort 
)e  put  forth  to  control  the  rats  in  the  seaport  towns.  The  work 
ihould  not  stop  here,  as  it  is  of  importance  that  concerted  action  be 
aken  against  rats  and  ground  squirrels  throughout  the  entire  country. 

It  may  be  gathered  from  what  has  been  said  that  the  control  of 
Dubonic  plague  depends  almost  entirely  upon  the  destruction  of  the 
:at  population.  This  is  essential  in  that  the  disease  always  starts  by 
Gaining  a  foothold  among  the  rats,  and  as  these  animals  die  and  the 
leas  leave  them  and  attack  man  the  human  cases  of  plague  begin. 

In  addition  to  the  importance  of  rat  control  from  the  standpoint 
)f  disease  prevention  there  is  every  reason  to  wage  war  against  these 
pests  on  account  of  their  importance  as  destroyers  of  agricultural  and 
:)ther  products.  It  has  been  estimated  that  the  loss  in  the  United 
States  due  to  rats  exceeds  $100,000,000  annually.  The  principal 
oaethods  of  combating  these  rodents^  are  rat  proofing,  trapping, 
poisoning,  and  destruction  by  natural  enemies. 

With  the  reduction  in  numbers  of  rats  and  mice  the  various  species 
of  fleas  which  infest  them  and  which  in  turn  may  play  a  part  in 
carrying  bubonic  plague  are  greatly  reduced  in  numbers.  The  clean- 
ing up  of  the  breeding  places  of  rats  and  the  destruction  of  their 
aests  will  also  accomplish  the  extermination  of  a  large  number  of 
leas  in  the  immature  stages.  Some  of  the  methods  of  trapping  fleas 
nentioned  under  "  Means  of  Eepression  "  will  aid  in  destroying  those 

1  The  methods  of  rat  control  are  discussed  in  Farmers'  Bulletin  369,  U.  S.  Department 
f  Agriculture,  by  Mr.  D.  E.  Lantz,  of  the  Bureau  of  Biological  Survey. 
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which  may  have  fed  on  rats  and  are  therefore  dangerous  as  regarc 
disease  transmission. 

Persons  resident  in  districts  where  phigue  occurs  among  tl 
ground  squirrels  should  remember  that  there  is  danger  of  infectic 
from  the  bites  of  fleas  which  infest  these  animals. 

MEANS  OF  REPRESSION. 

Certain  general  principles  regarding  the  control  of  fleas  are  appl 
cable  to  nearly  all  species,  but  some  modifications  of  the  metho( 
employed  are  necessary  for  different  species  and  under  the  differei 
conditions  in  which  they  exist. 

METHODS  OF  COMBATING  HOUSEHOLD  INFESTATIONS. 

As  has  been  pointed  out,  the  dog  flea  and  the  human  flea  are  tl 
two  most  important  species  invading  the  habitations  of  man.  It  hi 
also  been  suggested  that  the  adult  fleas  feed  more  or  less  on  cats  an 
dogs  and  that  the  immature  stages  develop  in  the  cracks  of  floors  an 
beneath  houses.  It  is  at  once  apparent  that  two  steps  are  necessai 
to  cope  with  the  pest:  (1)  The  destruction  on  the  host  of  the  aduli 
which  are  producing  the  eggs,  and  (2)  the  clearing  out  of  the  inmij 
ture  stages  which  are  breeding  in  or  under  the  house. 

THE  DESTRUCTION  OF  FLEAS  ON  CATS.  DOGS.  AND  HOGS. 

One  of  the  most  successful  methods  of  killing  fleas  on  cats  and  do^ 
is  to  wash  the  animals  thoroughly  in  a  tub  containing  the  proper  pr( 
portion  of  a  saponified  coal-tar  creosote  preparation,  of  which  thei 
are  a  number  on  the  market,  known  as  "  stock  dips,"  etc.  The  animj 
should  be  thoroughly  scrubbed,  making  sure  that  the  fleas  on  the  hea 
are  well  soaked,  as  many  rush  there  to  get  away  from  the  parts  tha 
are  covered  with  the  solution.  After  the  animal  has  been  in  the  bat 
for  about  5  or  10  minutes  it  may  be  removed  and  allowed  to  dr] 
In  the  case  of  cats,  especially  if  tender  skinned,  the  preparation  ma 
be  washed  out  of  the  fur  with  soap  and  warm  water  soon  after  th 
animal  is  taken  out  of  the  solution. 

In  addition  to  the  destructicm  of  all  fleas  present,  this  accoin 
plishes  the  cleansing  and  deodorizing  of  the  fur  and  also  aids  i 
the  healing  of  any  wounds  which  are  present. 

Other  methods  of  destroying  fleas  on  cats  and  dogs  have  bee] 
recommended.  Among  these  the  careful  rubbing  into  the  hair  o 
powdered  naphthalene  or  moth  balls  has  been  found  effective 
Pyrethrum  or  Persian  insect  powder  is  used  in  the  same  way.  Botl 
of  these  materials  stupefy  the  insects  and  cause  them  to  come  to  th 
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[Urface  of  the  hair  or  actually  drop  out.  The  animals  should  be 
reated  on  papers  spread  on  the  floor  and  the  insects  burned  after 
he  dusting  is  completed. 

Fleas  on  hogs  may  be  destroyed  by  dipping  the  animals  in  a  vat 
lontaining  some  of  the  creosote  dips  as  used  for  the  hog  louse  or  by 
prinkling  crude  petroleum  on  them  when  they  are  eating. 

CONTROL  OF  HOSTS. 

In  order  to  avoid  the  infestation  of  houses,  it  is  important  to  keep 
dl  animals  from  beneath  dwellings.  In  such  situations  breeding 
nay  progress  rapidly,  and  it  is  very  difficult  to  treat  the  breeding 
)laces.  If  fleas  are  continuously  annoying  about  the  household,  it  is 
)ften  desirable  not  to  admit  cats  and  dogs  at  all,  but  to  provide 
■egular  sleeping  quarters  for  these  animals  out  of  doors  and  prevent 
lea  breeding  by  methods  suggested  -in  the  following  paragraph. 
5tray  cats  and  dogs  should  not  be  encouraged  about  the  premises, 
[n  towns  and  cities  the  enforcement  of  the  dog-tax  law  and  the 
lestruction  of  all  untagged  animals  will  tend  greatly  to  reduce  house 
nfestations.  It  is  also  desirable  to  keep  different  kinds  of  animals 
v^hich  are  subject  to  flea  infestation  separated,  and  care  should  be 
xercised  that  infested  animals  are  not  brought  to  clean  premises  and 
hat  infested  poultry  are  not  placed  with  a  clean  flock. 

DESTRUCTION  OF  FLEAS  IN  IMMATURE  STAGES. 

Following  the  ridding  of  infested  animals  of  adult  fleas,  it  is 
mportant  to  destroy  the  immature  ones  which  are  constantly  be- 
soming full  grown  and  reinfesting  animals  and  annoying  man.  In 
lousehold  infestations  it  is  usually  found  that  the  breeding  takes 
)lace  in  the  cracks  of  floors  or  beneath  carpets  or  in  rooms  which  are 
lot  frequently  swept,  but  which  may  be  visited  by  pet  dogs  and  cats, 
rhe  carpets  and  rugs  should  be  removed,  the  floors  thoroughly 
wept,  and  all  of  the  dust  thus  obtained  burned,  as  it  contains  many 
)f  the  eggs  and  maggots  of  the  fleas.  The  floor  should  then  be 
icrubbed  with  strong  soapsuds  or  sprinkled  with  gasoline,  taking 
:are  to  avoid  having  fires  about  during  this  procedure.  After  the 
ioor  coverings  are  thoroughly  aired  and  beaten  they  may  be  re- 
rurned,  but  it  is  desirable  before  putting  them  down  to  sprinkle  the 
Ioor  with  naphthalene  crystals  or  pyrethrum  powder. 

In  flea-infested  regions  it  is  advisable  to  avoid  the  use  of  mattings 
md  carpets.  These  may  be  supplanted  by  rugs  or  oiled  bare  floors, 
rhis  permits  frequent  sweeping  of  the  floors  and  makes  the  destruc- 
ion  of  the  immature  stages  easier  if  an  infestation  becomes  estab- 
ished. 
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Among  other  methods  for  destroying  the  fleas  in  houses  the  fol 
lowing  have  been  tried  and  recommended :  Scatter  5  pounds  of  flaki 
naphthalene  over  the  floor  of  an  infested  room  and  close  tightly  th 
doors  and  windows  for  24  hours.  After  this  time  the  naphthalen 
may  be  swept  into  another  room,  and  so  on,  thus  making  the  treat 
ment  inexpensive.  The  free  use  of  alum,  both  in  the  powdere( 
form  sprinkled  over  carpets  and  rugs  and  by  dipping  papers  in  ai 
alum  solution  and  placing  them  under  the  rugs,  is  said  to  give  satis 
factory  results.  The  fumigation  of  houses  with  sulphur  fumes  o 
hydrocyanic- acid  gas  also  accomplishes  complete  destruction.  In  ad 
dition  to  killing  all  of  the  fleas,  rats  and  mice  are  destroyed  by  tliesi 
last-mentioned  methods.  In  using  sulphur  the  infested  building 
should  be  closed  up  tightly  and  the  material  used  at  the  rate  of  ^ 
pounds  to  each  1,000  cubic  feet  of  space.  If  the  immature  stages  hav 
been  destroyed  b}^  the  methods  mentioned  above,  2  to  3  pounds  o 
sulphur  per  1,000  cubic  feet  of  space  will  be  sufficient  to  destroy  th 
adults.  The  sulphur  is  made  into  a  cone  shape  in  a  good-sized  pan  o 
kettle  and  placed  in  a  larger  pan  containing  water  to  avoid  danger  o 
fire  from  the  heat  generated.  A  little  alcohol  is  then  poured  into  i 
depression  made  in  the  top  of  the  cone  of  sulphur,  and  a  matcl 
applied.  Each  room  should  have  a  pan  of  sulphur,  and  the  roomi 
should  be  kept  closed  about  12  hours.  As  the  gas  generated  corrode 
metals  and  injures  plants,  it  is  necessary  to  remove  metal  objects  an( 
potted  plants  before  fumigating.  It  is  not  advisable  for  anyone  t( 
undertake  the  use  of  hydrocyanic- acid  gas  without  obtaining  the  com 
plete  directions  for  its  employment  as  outlined  in  Farmers'  Bulletii 
699,  entitled  "  Hydrocyanic- Acid  Gas  Against  Household  Insects.' 
This  gas  is  very  poisonous,  but  is  one  of  the  most  satisfactory  foi 
destroying  all  sorts  of  vermin  in  buildings. 

Wlien  house  infestations  are  derived  from  fleas  which  breed  be 
neath  or  around  houses  the  first  step  is  to  clean  out  all  the  loos< 
material  in  which  fleas  may  be  breeding  and  burn  it,  and  then  to  us< 
crude  petroleum  freely  about  the  breeding  places.  This  may  be  fol 
lowed  by  scattering  common  salt  about  and  thoroughly  wetting  i\ 
down.  The  free  use  of  lime  on  the  cleaned  areas  also  apparently  de 
stroys  many  immature  fleas.  In  exceptional  cases  lawns  become  in- 
fested, and  fleas  breed  out  around  the  roots  of  the  grass.  It  is  im- 
practicable to  apply  chemicals  in  such  situations,  but  much  may  hi 
done  to  check  the  breeding  by  cutting  the  gi^ass  exceedingly  shorl 
and  thus  exposing  the  young  fleas  to  the  heat  of  the  sun,  which 
will  usually  accomplish  their  destruction.  In  certain  sections  it  has 
been  found  feasible  to  destroy  flea  infestations  in  barns  and  hog  runs 
by  diking  the  infested  areas  and  pumping  water  in  so  as  to  flood  them 
entirely. 
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TRAPPING. 

Following  the  treatment  of  host  animals  and  the  thorough  clean- 
ig  up  of  the  premises,  as  has  been  outlined,  many  of  the  remain- 
ig  adult  fleas  may  be  caught  by  the  use  of  traps. 

There  seems  to  be  some  virtue  in  the  use  of  lights  at  night  for 
ttracting  the  adult  fleas.  A  small  lamp  set  in  a  pan  of  water  cov- 
[•ed  with  a  film  of  kerosene  may  be  used  for  this  purpose. 

It  has  been  found  that  a  considerable  number  of  fleas  may  be 
^llected  about  a  room  or  cellar  by  allowing  an  animal  such  as  a 
uinea  pig  or  cat  to  be  free  in  the  room.  The  fleas  thus  concentrated 
a  the  animal  may  be  destroyed  by  the  methods  mentioned  under 
The  destruction  of  fleas  on  cats,  dogs,  and  hogs."  In  districts 
here  the  plague  is  known  to  exist  and  it  is  desirable  to  catch  the 
3w  fleas  which  may  be  about  the  premises,  this  method  is  of  some 
alue. 

ISOLATING  AND  REPELLING. 

It  has  been  determined  that  the  greatest  horizontal  distance  fleas 
m  jump  is  about  13  inches,  and  they  can  not  jump  more  than  one- 
alf  of  this  distance  vertically.  It  is  therefore  possible  to  prevent 
lem  from  gaining  access  to  a  bed  by  placing  sticky  fly  paper  about 
B  inches  wide  on  the  floor  around  the  bed,  provided  fleas  are  not 
reeding  out  under  it.  By  keeping  the  bedding  from  reaching  near 
le  floor  it  is  also  possible  to  keep  fleas  out  by  placing  the  legs  of  the 
ed  in  a  pan  of  water  covered  with  a  film  of  kerosene. 

Many  different  substances  have  been  advocated  as  repellents  for 
eas.  Among  these  may  be  mentioned  such  plants  as  pennyroyal, 
nd  boughs  and  chips  of  pine.  Naphthalene  crystals  and  pyrethrum 
ave  also  been  employed  for  dusting  between  the  sheets  in  order  to 
Bpel  the  fleas  from  bedding,  and  these  substances,  as  well  as  oil  of 
ennyroyal  and  oil  of  tar,  may  be  used  about  the  household  to  drive 
ut  the  fleas. 

It  should  be  borne  in  mind  that  the  methods  of  trapping  and  re- 
belling just  discussed  are  only  secondary  to  the  more  important 
leasures  of  destroying  the  breeding  places  and  freeing  hosts  from 
eas. 

METHODS   OF  CONTROLLING  THE   STICKTIGHT   OR   CHICKEN  FLEA. 

Many  of  the  suggestions  for  controlling  fleas  in  the  household  are 
pplicable  to  the  sticktight  flea.  As  has  been  pointed  out,  this 
Decies  breeds  largely  in  chicken  houses  and  adjacent  buildings  fre- 
uented  by  the  fowls,  although  dogs  and  cats  may  be  important 
)urces  of  infestation. 
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As  a  preliminary  step  it  is  well  to  see  that  the  poultry  are  kepi 
away  from  other  animals  as  far  as  possible.  Especial  care  should  b( 
exercised  to  keep  dogs  and  cats  from  lying  about  the  chicken  yardi 
or  places  frequented  by  the  poultry.  All  animals,  and  the  poultry 
as  well,  should  be  excluded  from  beneath  houses  and  barns,  as  sucl 
places  are  favorable  for  flea  development  and  difficult  to  treat  i: 
they  become  infested.  These  precautions  should  be  followed  by  i 
thorough  cleaning  out  of  the  chicken  house  and  outbuildings  fre 
quented  by  the  poultry.  All  of  the  material  should  be  hauled  to  i 
good  distance  from  the  buildings  and  scattered  out.  The  place 
where  the  fleas  are  thought  to  be  breeding  should  then  be  sprinklec 
with  crude  oil.  One  of  the  most  satisfactory  methods  of  preventing 
breeding  is  to  scatter  salt  freely  about  the  chicken  house  and  thei 
wet  the  soil  down  thoroughly.  This  species  can  not  thrive  in  dam] 
places,  and  if  the  sprinkling  is  done  two  or  three  times  a  week  n< 
further  breeding  is  possible.  If  salt  is  used,  due  care  should  be  takei 
to  prevent  the  fowls  from  devouring  it  on  account  of  its  poisonou 
qualities. 

It  is  rather  difficult  to  destroy  the  sticktights  on  the  poultry  with 
out  injuring  the  host.  It  is  desirable,  however,  in  the  case  of  heav] 
infestations  to  destroy  as  many  of  the  fleas  as  possible.  This  ma; 
be  accomplished  by  carefully  applying  carbolated  vaseline  to  th 
clusters  of  fleas  on  the  fowls  or  greasing  them  with  kerosene  an( 
lard — one  part  kerosene  to  two  parts  lard.  In  all  cases  care  should  b 
taken  when  applications  are  made  not  to  get  the  material  on  the  poul 
try  except  on  the  seat  of  infestation.  It  is  important  that  dogs  an( 
cats  be  freed  from  sticktight  fleas.  This  may  be  accomplished  b; 
washing  them  in  a  saponified  coal-tar  creosote  preparation,  as  ha 
been  described,  or  many  of  the  insects  may  be  killed  by  greasing  tn 
most  heavily  infested  parts  with  kerosene  and  lard.  Rats  sometime 
harbor  these  fleas  in  considerable  numbers,  therefore  their  destruc 
tion  will  aid  in  the  control  work  as  well  as  do  away  with  anothe 
troublesome  chicken  pest. 

The  thorough  cleansing  of  poultry  houses  and  runs  and  the  appli 
cation  of  crude  petroleum  will  be  found  to  aid  in  the  control  of  othe 
important  enemies  of  fowls,  such  as  mites  and  chicken  ticks  or  "  blu( 
bugs." 

TREATMENT  OF  FLEABITES. 

In  regions  in  the  United  States  where  the  plague  is  not  known  U 
occur  no  special  concern  need  be  felt  regarding  fleabites.  AVhen  feed 
ing,  the  fleas  inject  a  salivary  secretion  which  tends  to  produce  in 
flammation  at  the  site  of  the  puncture.  Usually  the  bites  result  ii 
small  inflamed  spots,  but  occasionally,  where  the  pests  are  ver] 
numerous  and  in  cases  where  individuals  are  susceptible  to  the  efi'eci 
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r  the  bites,  more  general  inflammation  may  occur,  sometimes  fol- 
iwed  by  swelling  and  occasionally,  especially  after  scratching,  by 
Iceration. 

Those  who  are  especially  annoyed  by  the  bites  will  find  that  vari- 
js  cooling  applications  will  give  relief.  A  3  per  cent  solution  of 
irbolic  acid  in  water  applied  to  the  bites  will  be  beneficial,  and  such 
ibstances  as  menthol,  camphor,  and  carbolated  vaseline  will  be 
)und  to  allay  the  irritation.  Iodine  in  the  form  of  a  tincture,  if 
3plied  to  the  bites,  will  alleviate  the  irritation,  but  should  not  be 
5ed  by  persons  afflicted  with  any  form  of  eczema  or  applied  to  the 
inder  skin  of  young  children,  as  it  may  stimulate  the  eczemic  erup- 
ons  or  blister  the  skin,  causing  undue  annoyance. 
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PUBLICATIONS  OF  UNITED  STATES  DEPARTMENT  OF  AGRICUl 
TURE  RELATING  TO  INSECTS  AS  PESTS  TO  MAN  AND  DOMESTI 
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AVAILABLE  FOR  FREE  DISTRIBUTION. 

Remedies  and  Preventives  Against  Mosquitoes.     (Farmers'  Bulletin  444.) 

The  Yellow-fever  Mosquito.     (Farmers'  Bulletin  547.) 

House  Flies.     (Farmers'  Bulletin  679.) 

The  Bedbug.     (Bureau  of  Entomology  Circular  47.) 

House  Fleas.     (Bureau  of  Entomology  Circular  108.) 

Hydrocyanic-acid   Gas   Against   Household   Insects.      (Bureau   of   Entomolog 

Circular  163.) 
Fleas.     (Department  Bulletin  248.) 

FOR  SALE  BY  THE  SUPERINTENDENT  OF  DOCUMENTS. 

The  Principal  Household  Insects  of  the  United  States.     (Bureau  of  Entomolog 

Bulletin  4,  n.  s.)     Price,  10  cents. 
Insects  Affecting  Domestic  Animals.     (Bureau  of  Entomology  Bulletin  5,  n.  s. 

Price,  20  cents. 
Preventive  and  Remedial  Work  Against  Mosquitoes,     (Bureau  of  Entomolog 

Bulletin  88. )     Price,  15  cents. 
House  Flies.     (Bureau  of  Entomology  Circular  71.)     Price,  5  cents. 
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PIGEON  raising  is  conducted  successfully  as  a 
special  business,  but  is  better  adapted  to  serve 
as  a  side  issue  on  a  small  scale  in  towns  and  cities 
and  on  general  farn:\s. 

A  reasonable  profit  on  the  investment  and  labor 
required  can  be  made  by  those  who  give  the  pigeons 
(Careful  and  regular  attention. 

There  are  a  number  of  good  breeds  of  pigeons 
from  which  to  choose  for  squab  raising,  but  special 
care  in  selecting  and  acquiring  the  foundation  stock 
is  very  essential,  as  it  is  difficult  for  the  novice  to 
determine  either  the  age  or  the  sex  of  pigeons  by 
their  appearance. 

This  bulletin  discusses  in  detail  the  general  man- 
agement of  pigeons  for  the  production  of  squabs  for 
market. 
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JIGEONS  are  kept  in  all  parts  of  the  United  States,  but  most  of 
the  large,  squab-producing  plants  are  found  near  the  large 
:ies  in  the  Northeastern  and  Central  Western  States  and  on  the 
icific  coast.  Prolific  pigeons  that  produce  large  squabs  are  con- 
led  in  pens  on  these  squab-producing  plants.  Common  pigeons, 
^ich  are  less  prolific  and  produce  small  squabs,  are  kept  as  a  side 
5ue  on  many  general  farms  throughout  the  country  and  are  usually 
lowed  to  fly  at  will.  Better  results  would  be  obtained  if  good, 
uab-producing  breeds  of  pigeons  were  kept  and  confined  in  pens. 

POSSIBILITIES  IN  THE  BUSINESS 

Pigeon  raising  may  be  conducted  successfully  as  a  special  busi- 
iss  in  towns  and  cities  and  on  general  farms,  but  is  better  adapted 

serve  as  a  side  issue  on  a  small  scale.  The  demand  for  squabs, 
pecially  in  large  cities,  is  increasing,  and  squabs  are  often  used 

place  of  game.  The  prices  received  are  high  enough  to  make 
uab  raising  return  a  fair  profit  wherever  there  is  a  good  market, 
n  average  annual  return,  above  cost  of  feed,  of  from  $2  to  $2.50  a 
dr  of  breeders  is  considered  good  on  successful  plants  producing 
arket  squabs  only.  Some  of  the  large,  successful  pigeon  farms 
ake  a  business  of  selling  breeding  stock  and  produce  squabs  for 
eat  as  a  side  issue  only. 

Many  persons  can  keep  pigeons  successfully  as  a  side  issue,  al- 
ough  it  requires  constant  oversight  and  careful  attention  to 
itails.  The  greatest  difficulties  which  confront  the  beginner  in  the 
ising  of  pigeons  are  procuring  good  breeding  stock  and  finding 
good  market  for  the  product  of  a  small  flock.  Pigeons  may  be  a 
'ofitable  source  of  income  on  many  general  farms  if  they  are 
:operly  handled   and   if   a   good   market   can   be    found   for   the 
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squabs.  There  have  been  many  failures  in  squab  raising,  becaus 
the  profit  in  the  business  has  been  greatly  overestimated  and  be 
cause  the  care  of  the  stock  has  been  regarded  as  something  ii 
which  anyone  could  succeed  without  training  or  experience. 

BREEDS  SUITABLE  FOR  SQUAB  RAISING 

There  are  many  breeds  of  pigeons,  but  only  six  are  used  exten 
sively  for  producing  squabs  for  meat  in  this  country — King,  Car 
neau,  Swiss  Mondaine,  Homer,  Runt,  and  Hungarian.  Thes 
breeds  make  up  what  is  called  the  utility  class  of  pigeons,  and  al 
with  the  exception  of  the  Swiss  Mondaine,  contain  several  varietie 
which  are  used  to  some  extent  for  squab  raising.  Only  the  mos 
popular  variety  of  each  breed  is  described  in  this  bulletin,  as  th 

less  common  varieties  have  th 
same  type,  shape,  and  size,  an 
differ  only  in  color. 

The  best  breed  to  use  depend 
on  the  market,  but  the  greater 
demand  is  for  good-sized  squab 
which  have  light-colored  skins 
The  White  Kings,  Red  Carneau^ 
White  Swiss  Mondaines,  an 
Black  Hungarians  are  good  pre 
ducers  of  squabs  of  this  typ( 
Many  restaurants  and  hotels  pre 
fer  a  smaller  squab,  which  i 
cheaper ;  the  Homer  is  best  adapte 
for  this  trade.  The  Runt  is  th 
best  breed  to  keep  if  an  extra-larg 
squab  is  desired. 

The    small,    common    pigeon    i 

Figure    1.— White    King    (male).      One    of        i^rnhaT^lAr    moci-     wirl^l-iT    rlicifrihnfp, 
the  most   popular   r^quab   producers  piODaDiy    mOSt    WlQeiy    aiStriDUte< 

on  farms.  These  pigeons  produc 
small  squabs,  frequently  of  poor  quality,'  and  are  not  so  prolific  as  th 
improved  breeds. 

KING 

The  White  King  was  produced  in  the  United  States  about  189: 
by  crossing  the  white  varieties  of  the  Runt,  Homer,  Maltese,  anc 
Duchess.  This  is  a  good-sized  breed,  the  old  and  the  young  cocl 
weighing  26  and  24  ounces  and  the  old  and  the  young  hen  24  anc 
22  ounces,  respectively.  It  is  a  very  good  producer  of  light-colore( 
squabs,  and  is  one  of  the  most  popular  breeds  to  keep  for  this  pur 
pose.  The  body  should  be  blocky,  with  broad  shoulders  and  gooc 
depth  from  the  back  to  the  keel.  The  general  appearance  shoulc 
be  of  an  upright  "  cobby  "  type,  as  shown  in  Figure  1.  The  car 
riage  is  upright  with  the  tail  just  clearing  the  ground  when  th< 
bird  is  standing  in  its  natural  position.  The  head  is  moderatel} 
large,  with  a  round  skull. 

The  plumage  of  the  White  King  is  white  throughout  and  should 
be  tight  and  close  fitting. 

The  Silver  is  the  only  other  standard  variety  of  the  King  breed. 
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Figure  2. — Red  Carneau   (male),  another 
popular  squab  producer 


CARNEAU 

The  Carneau  originated  in  France  and  was  not  brought  into  the 
United  States  until  about  1900.  Although  slightly  ^  smaller  than 
the  King,  it  is  a  good-sized  bird,  the  old  and  the  young  cock  weigh- 
ing 24  and  23  ounces,  and  the  old  and  the  young  hen  23  and  22  ounces, 
respectively.  It  is  also  one  of  the 
most  popular  squab  producers  in 
this  country,  and  is  an  excellent 
breeder  of  high-quality  squabs. 
The  body  is  short,  compact,  and 
full-breasted,  with  an  upright  car- 
riage and  moderately  short  wings 
and  tail,  as  illustrated  in  Figure  2. 
The  head  is  of  moderate  size,  broad 
between  the  eyes,  and  has  a  grad- 
ual, rounding  curve  over  the  skull. 

The  Red  Carneau  is  the  most 
popular  variety  of  this  breed  for 
squab  production.  The  surface 
plumage  should  be  of  a  deep  chest- 
nut red  throughout,  with  the  color 
penetrating  to  some  extent  into 
the  undercolor. 

Other  standard  varieties  of  the  Carneau  are  the  Yellow,  Black, 
White,  Rosewing  Red,  and  Rosewing  Yellow,  but  the  last  three  are 
not  common. 

SWISS  MONDAINE 

The  Swiss  Mondaine  was  de- 
veloped in  the  United  States  by 
crossing  the  White  Runt  with  some 
other  large,  white  pigeon.  The 
term  "Swiss,"  as  applied  to  the 
breed,  is  based  on  unverified  reports 
of  importations  from  Switzerland, 
but  there  is  no  pigeon  of  this 
type  in  that  country.  A  somewhat 
similar  breed  called  the  French 
Mondain,  of  which  there  are  sev- 
eral kinds,  is  bred  in  France  but 
kept  to  only  a  small  extent  in  the 
United  States. 

The  Swiss  Mondaine  is  slightly 
larger  than  the  King.  The  legs 
are  slightly  longer  and  the  body 
and  neck  are  longer  and  more  slender.  The  head  is  of  medium  size 
and  is  full  in  front.  This  breed  shows  great  length  in  every  part, 
which  gives  it  the  long,  sweeping  appearance  shown  in  Figure  3.  It 
is  an  excellent  squab-producing  breed,  the  old  and  the  young  cock 
weighing  27  and  24  ounces,  respectively,  and  the  old  and  the  young 
hen  weighing  24  and  21  ounces.  This  breed  is  neither  so  well  known 
nor  so  widely  distributed  as  the  King  or  the  Carneau. 


Figure  3. — White  Swiss  Mondaine.  This 
breed  is  rapidly  becoming  popular  for 
squab  production 
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The  plumage  of  the  White  Swiss  Mondaine,  which  is  the  only 
standard  variety  of  the  breed,  is  white  in  every  section.  It  is  a  close- 
feathered  breed  with  clean  legs.  The  flight  feathers  of  the  wing  are 
very  long,  but  the  wing  should  be  carried  up  tightly  to  the  body. 


HOMER 


The  Homer  (fig.  4)  is  not  usually  classed  as  one  of  the  utility 
breeds,  but  it  is  the  oldest  breed  of  pigeons  in  this  country  and  has 
been  used  very  extensively  for  squab  production,  the  birds  used  origi- 
nally for  this  purpose  having  been  of  flying  Homer  breeding.  The 
Homer  is  primarily  a  flying  pigeon  kept  for  racing  purposes,  and 
derives  its  name  from  the  fact  that  it  has  a  remarkable  faculty  for 
returning  to  its  home.  Because  of  this  trait  it  is  necessary  to  keep 
this  breed  confined  if  the  pigeons  have  been  purchased. 

The  Homer  is  the  most  prolific  breeder  and  the  best  feeder  of  all 
the  breeds  and  is  a  very  desirable  breed  to  keep  if  a  medium-sized 
rather  than  a  large  squab  is  desired.  It  may  often  be  kept  to  advan- 
tage wdth  one  of  the  larger  breeds. 
The  bird  should  be  of  medium  size 
and  have  a  neat,  trim,  compact 
appearance.  The  breast  and  back 
should  be  broad  and  w^ell  muscled. 
Three  distinct  lines  of  Homers 
are  bred,  namely,  the  flying,  the 
exhibition,  and  the  show.  These 
three  kinds  differ  materially  in 
shape,  size,  and  head  points. 
Homers  used  for  squab  production 
have  been  selected  and  bred  from 
either  the  flying  or  the  exhibition 
lines,  as  the  show  Homer  is  not 
adapted  for  producing  market 
squabs.  Little  attention  has  been 
given  to  color  in  breeding  the  Homer  either  for  squab  production  or 
for  racing,  but  the  Blue,  Blue  Checker,  and  Black  Checker  are  the 
most  common  varieties.  The  color  of  the  Blue  variety  is  an  even 
shade  of  light  grayish  blue  in  all  sections  except  the  head,  neck,  tail, 
and  ends  of  the  wings,  which  are  much  darker.  The  Blue  Checker 
variety  has  a  ground  color  of  light  grayish  blue,  and  the  back  and 
wings  are  evenly  checkered  with  black.  Size  is  very  important  in 
market  squabs,  and  only  large-sized  Homers  are  suitable  for  squab 
production. 

RUNT 

The  Runt  in  this  country  is  said  to  be  descended  from  the  Spani^ 
common  pigeon.  As  it  is  the  largest  of  the  breeds  kept  here  its  name 
is  rather  misleading.  The  Runt  is  characterized  by  a  very  large 
body,  giving  an  appearance  of  massiveness  and  great  strength,  as 
shown  in  Figure  5.  The  head  is  large  and  broad  between  the  eyes, 
and  the  top  of  the  skull  is  oval.  The  body  is  blocky,  the  breast  broad 
and  deep,  and  the  back  broad.  The  Runts  are  considerably  larger 
than  the  other  squab  breeds,  the  old  cock  weighing  3  pounds,  the  old 
hen  and  the  young  cock  each  2%  pounds,  and  the  young  hen  21/^ 
pounds.     The  Runt  lacks  the  upright,  "cobby"  type  of  the  King, 


FiGUEE  4. — Homer  (male).     A  very  good 
producer  of  small  squabs 
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FiGUUE  5. — WliiLe  Runt  (male).  The  larg- 
est variety  of  pigeou  but  usually  only  a 
fair  producer 


the  breast  being  carried  only  slightly  above  horizontal,  with  the  tips 
of  the  wings  resting  on  the  tail. 

Runts  are  kept  to  some  extent  for  squab  production,  but  are  usually 
not  so  good,  either  as  breeders  or  as  feeders,  as  the  smaller  breeds. 
They  are  sometimes  used  to  cross  with  the  small  breeds,  but  as  a  rule 
better  results  are  obtained  by  keeping  the  breeds  pure.  Runts  are 
frequently  kept  in  pairs  in  individ- 
ual pens,  as  they  often  fight  and 
injure  one  another  when  kept  even 
in  moderate-sized  flocks. 

The  White  Runt  is  by  far  the 
most  popular  variety  of  this  breed 
for  squab  production,  while  the  six 
other  standard  varieties,  the  Blue, 
Black,  Red,  Yellow,  Silver,  and 
Dun,  are  only  occasionally  used 
for  this  purpose.  The  plumage  of 
the  White  Runt  should  be  pure 
white  in  all  sections.  The  feath- 
ers should  be  tight  fitting  and 
the  wings  and  tail  of  moderate 
length  only.  This  breed,  as  well 
as  all  squab  producers,  should  have  shanks  and  toes  free  from 
feathers. 

HUNGARIAN 

The   Hungarian   pigeon,   which   was   introduced   from   Hungary, 
differs  very  materially  in  type  from  the  other  breeds  commonly  kept 

for  squab  production.  It  has  a 
short,  compact,  solid  body,  a  long 
neck,  high  tail,  and  long  legs,  as 
shown  in  Figure  6.  The  standard 
weights  are  26  ounces  for  the  old 
cock,  24  ounces  for  the  old  hen  and 
the  young  cock,  and  22  ounces  for 
the  young  hen.  Care  should  be 
taken  to  avoid  breeding  the  birds 
which  are  very  high  on  their  legs, 
as  the  reproduction  of  that  type 
will  reduce  the  heavy,  square  body 
so  essential  in  the  production  of 
good  market  squabs.  The  Hun- 
garian, although  a  good  squab  pro- 
ducer, is  not  kept  so  extensively  for 
this  purpose  as  the  other  breeds 
discussed,  more  attention  having 
been  given  to  selecting  the  breed 
for  standard  color,  making  it  a  very 
attractive  pigeon  for  exhibition. 
The  Black  Hungarian,  shown  in  Figure  6,  is  the  most  widely  dis- 
tributed variety  of  this  breed,  but  no  one  variety  is  especially  out- 
standing in  numbers,  as  is  the  case  with  the  other  squab-producing 
breeds.     This  variety  has  almost  as  much  white  as  black  in  its  sur- 


FiGURE  6. — Black  Hungarian  nnale).  A 
goo^d  squab  producer  but  bred  more  for 
exhibitiou 
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face  color,  biit  the  black  markings  are  much  more  prominent.  The 
black  is  of  a  deep,  even  shade,  with  a  white  stripe  resembling  a  tape 
marking  extending  over  the  croAvn  of  the  head,  down  the  back  of 
the  neck,  widening  as  it  goes,  thus  forming  a  triangle  with  the  nar- 
I'ow.  pointed  vertex  at  the  })ack  of  the  neck.  The  white  extends 
in  a  narrow  stripe  around  the  front  of  each  wing  and  comes  together 
from  both  sides  in  an  even  curve,  where  it  is  merged  into  the  white 
of  the  lower  part  of  the  breast,  legs,  and  thighs,  meeting  over  the 
rump.  The  breast  is  covered  with  a  large,  black,  pear-shaped  bib 
which  extends  up  to  the  head.  The  tail  and  wings  are  black  except 
for  8  or  10  of  the  long  flight  feathers  in  each  wing,  which  are  white. 

SELECTING  BREEDERS 

Good  breeding  stock  is  one  of  the  prime  essentials  of  success  in 
squab  raisin^y.  It  is  advisable  to  buy  pigeons  from  reliable  breeders 
and,  if  j^ossible,  from  those  who  guarantee  their  product.  Many 
failures  in  squab  raising  have  been  due  to  poor  stock,  because  the 
prospective  producer  either  bought  old  pigeons  past  their  period  of 
usefulness  or  obtained  a  surplus  of  male  birds.  It  is  difficult  to  de- 
termine by  casual  observation  the  age  and  the  sex  of  pigeons,  and 
this  makes  it  difficult  for  the  buyer  to  determine  the  value  of  the 
stock. 

Constant  and  careful  culling  must  be  followed  to  make  squab 
production  profitable.  This  requires  that  the  nests  should  be  exam- 
ined frequently  and  careful  records  kept  of  the  squabs.  The  medi- 
um-sized breeds  of  pigeons  which  do  not  raise  at  least  six  pairs  of 
squabs  annually  to  market  age  should  be  either  culled  or  remated. 
There  is  a  great  difference  in  the  value  of  pigeons  as  squab  producers, 
even  when  of  the  same  variety,  making  it  advisable  to  select  the  birds 
individually  for  their  vigor  and  productiveness,  for  the  quality,  num- 
ber, and  size  of  their  squabs,  and  for  their  ability  properly  to  feed 
and  rear  their  offspring.  Dark-colored  skin,  legs,  or  beak  indicates 
poor  quality  of  flesh,  and  should  be  avoided  by  selecting  birds  for 
breeding  which  have  Avhite  or  pinkish-white  skin  and  light-colored 
legs. 

Young  pigeons,  less  than  a  year  old,  which  have  mated  and  begun 
to  breed,  are  commonly  purchased  to  begin  pigeon  keeping.  Pigeons 
are  most  valuable  as  squab  producers  when  from  2  to  5  years  old, 
although  many  breed  until  they  are  about  8  years  old.  Homers  will 
breed  at  6  months  of  age  but  do  best  if  not  mated  until  they  are  7 
months  old.  The  larger  breeds,  such  as  the  King,  breed  at  from  7 
to  8  months  but  give  best  results  if  mated  at  9  months  of  age.  The 
best  breeding  results  are  obtained  if  the  young  birds  are  not  allowed 
to  breed  until  they  are  well  matured. 

Squabs  hatched  in  April,  May,  and  June  make  the  best  breeders, 
while  their  market  value  as  squabs  is  comparatively  low  at  that 
time  of  the  year.  The  first  four  or  five  sets  of  squabs  produced  by 
young  pairs  should  be  marketed  and  only  those  from  older  birds 
saved  for  breeding.  Those  which  are  to  be  saved  for  breeding 
should  be  banded  as  soon  as  their  feet  are  large  enough  to  hold 
the  bands,  usually  when  from  7  to  10  days  old,  so  that  a  record  of 
their  breeding  can  be  kept.     Numbered,  seamless  bands,  which  are 
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slipped  over  the  squabs'  feet,  are  used  to  keep  pedigree  records.  The 
young  pigeons  are  commonly  removed  from  the  breeding  pen  and 
put  into  a  pen  by  themselves  after  they  are  able  to  fly  about  and  pick 
up  their  own  feed.  A  catching  net  or  bag  made  of  large-mesh  cot- 
ton netting,  with  the  mouth  or  top  about  18  inches  in  diameter,  is 
very  useful  for  catching  pigeons. 

MATING 

Pigeons  mate  in  pairs  and  usually  remain  with  their  mates  through- 
out life,  although  the  mating  may  be  changed  if  desired.  The  pres- 
ence of  unmated  pigeons  (especially  males)  in  the  pigeon  loft  is  a 
source  of  much  trouble  and  usually  prevents  profitable  results;  there- 
fore it  is  very  essential  that  only  mated  birds  be  kept  in  the  breeding 
pens. 

It  is  difficult  for  the  novice  to  distinguish  sex  in  pigeons,  as  it  can 
be  determined  only  by  the  general  appearance,  walk,  carriage,  and 
actions  of  the  breeders.  The  male  is  larger  and  coarser  than  the 
female,  especially  in  the  head  and  neck,  and  is  much  more  aggres- 
sive. The  male  struts  about,  making  a  cooing  noise,  and  drags  his 
tail  on  the  ground;  but  the  female  rarely  struts  or  cooes  and  she 
holds  her  body  more  horizontally  than  the  male.  This  strutting  of 
the  male  tends  to  make  the  ends  of  his  tail  feathers  rough.  A  very 
aggressive  young  male  may  be  used  in  the  pen  as  a  decoy  to  drive 
the  females  so  that  the  latter  may  be  separated  from  the  flock.  The 
pelvic  bones,  which  are  close  together  and  hard  in  the  male,  are 
spread  apart  in  the  female  after  she  has  begun  to  lay,  and  the  fe- 
male then  has  a  tendency  to  waddle  when  walking. 

Two  methods  of  mating  are  used,  natural  and  forced,  and  either 
will  give  good  results.  Unmated  males  and  females  are  kept  in  a  pen 
in  natural  mating  and  allowed  to  select  their  own  mates,  which  is 
usually  indicated  by  the  male's  billing  with  and  driving  the  female. 
If  properly  mated  the  pair  will  commence  to  build  their  nest  and  will 
be  found  together  at  night,  while  unmated  birds  usually  remain 
alone.  Newly  mated  pigeons  may  be  allowed  to  build  a  nest  and 
lay  eggs  in  the  mating  pen  to  be  sure  that  they  are  w^ell  mated. 

Forced  matings  may  be  made  if  the  sex  of  the  pigeons  is  known. 
A  male  and  a  female  which  are  to  be  mated  are  confined  in  a  mating 
coop.  The  pigeons  should  be  kept  in  this  mating  coop  from  6  to  14 
days  until  they  become  settled.  They  are  removed  to  the  breeding 
pen  as  soon  as  they  appear  to  be  properly  mated.  The  nest  boxes 
may  be  closed  and  used  for  mating  coops  by  placing  wire  frames 
across  the  fronts.     (Fig.  7.) 

Careful  selection  and  mating  of  breeding  stock  and  constant  cull- 
ing are  essential  in  building  up  a  productive  flock  of  squab  pro- 
ducers. Matings  should  be  made  to  increase  the  vigor  and  prolificacy 
of  the  stock  and  to  improve  the  size  and  color  of  the  squabs.  Mat- 
ing, production,  and  rearing  records  should  be  kept  of  the  pigeons 
and  all  unprofitable  birds  culled.  Old  pigeons  mated  with  young 
birds  often  give  good  results  in  breeding,  making  it  advisable  some- 
times to  break  up  and  change  a  mating  as  a  pair  gets  old  and  pro- 
duction decreases.  If  a  breeding  pigeon  dies,  its  mate  should  be 
removed  from  the  pen  and  a  new  mating  made.  Pairs  Avhich  produce 
dark-colored  or  small  squabs  should  be  culled  or  remated. 
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Continued  close  inbreeding  is  not  a  desirable  practice  for  the  aver- 
age squab  raiser.  Inbreeding,  however,  tends  to  fix  good  as  well  as 
undesirable  characters,  making  it  a  means  of  either  great  improve- 
ment or  marked  deterioration,  depending  on  how  carefully  the  mat- 
ings  are  made.  If  the  pigeons  are  allowed  to  mate  at  will  and  a 
pair  from  the  same  nest  mate  together,  it  is  usually  advisable  to 
separate  and  remate  such  closely  related  birds. 

A  simple  but  accurate  system  of  records  should  be  kept  for  each 
pen,  showing  the  band  numbers  of  each  pair.  In  addition  to  the 
seamless  bands  put  on  when  they  were  squabs  the  breeding  males 
are  usually  banded  on  the  right  leg  and  the  females  on  the  left  leg, 
so  that  the  sex  of  the  birds  in  the  breeding  pen  can  be  readily  seen. 
The  use  of  large,  colored,  numbered  bands  makes  it  easier  to  keep 
these  records.  The  nests  are  numbered  and  a  record  kept  of  the  nest 
occupied  by  each  pair.  The  fronts  of  all  unoccupied  nests  should  be 
kept  closed  so  that  there  is  only  one  double  nest  for  each  mated  pair. 


Figure  7. — Double  nests  which  can  be  used  as  mating  coops  by  placing  wire  frames 

across  the  fronts 

HATCHING  AND  REARING  SQUABS 

The  period  of  incubation  of  pigeon  eggs  is  about  17  days.  The 
hen  pigeon  usually  lays  one  egg,  skips  a  day,  and  then  lays  again. 
If  more  than  two  eggs  are  laid  it  is  advisable  to  remove  the  extra 
ones,  as  a  pair  of  pigeons  can  raise  only  two  good  squabs  at  one  time. 
Both  the  male  and  the  female  pigeon  sit  on  the  eggs,  the  male  usu- 
ally sitting  from  about  8  a.  m.  until  3  or  4  p.  m.,  while  the  female 
stays  on  the  nest  the  rest  of  the  time.  Pigeon  eggs  are  usually 
fertile  if  the  pigeons  are  healthy  and  properly  fed.  One  squab  fre- 
quently hatches  first;  and  if  there  are  several  nests  in  which  one 
squab  outgrows  its  mate,  it  may  be  advisable  to  sort  the  squabs 
in  the  nests,  making  the  pairs  as  nearly  uniform  as  possible  in  size 
and  age.  While  squabs  are  in  the  nest  males  usually  grow  faster 
and  are  noticeably  larger  than  females.     Some  birds  do  not  feed 
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their  squabs  well,  and  it  is  sometimes  necessary  to  transfer  such 
young  to  other  breeders  which  have  only  one  squab  each;  but 
squabs  should  not  be  moved  any  more  than  is  absolutely  necessary. 
Squabs  are  reared  and  fed  by  both  of  the  parent  birds  on  a  thick, 
sreamy  mixture  called  pigeon  milk,  produced  in  the  crops  of  the 
pigeons.  Pigeons  usually  feed  their  squabs  shortly  after  they  them- 
selves are  fed  and  should  not  be  disturbed  at  that  time,  thus  making 
it  advisable  to  water  them  before  they  are  fed.  Care  should  always 
be  taken  not  to  frighten  pigeons,  and  squabs  should  not  be  disturbed 
any  more  than  is  necessary.  If  the  parent  birds  die,  the  squabs  may 
be  removed  to  a  nest  where  there  is  only  one  squab,  or  they  may  be 
fed  artificially,  although  this  process  takes  considerable  time. 

FEEDING 

The  feeding  of  pigeons  differs  radically  from  that  of  poultry  in 
that  pigeons  are  not  fed  any  mash  or  green  feed  and  they  feed  their 
Dwn  young.  Pigeons  should  be  fed  a  ration  of  whole  grains  and 
be  provided  with  a  constant  supply  of  fresh  water  and  grit.  A 
^ood  mixture  of  staple  grains  may  be  made  of  four  parts,  by 
^^eight,  of  small,  whole  corn,  and  three  parts  each  of  kafir  and  field 
3r  Canada  peas,  and  one  part  each  of  hard,  red  wheat  and  millet  or 
tiempseed.  Hempseed  should  be  included  in  the  ration  during  the 
molting  period.  The  proportion  of  corn  in  the  ration  may  be  re- 
duced somewhat  during  warm  weather  and  increased  in  winter. 
A^rgentine  corn  is  small  and  is  thoroughly  dried,  making  it  desirable 
for  pigeons,  but  any  well-dried  corn  may  be  used. 

Other  feeds  which  may  be  used  with  good  results  in  feeding 
pigeons  are  maple  peas  (a  foreign  product  similar  to  field  peas), 
peanut  kernels  and  garden  peas  in  place  of  Canada  peas,  Egyptian 
3orn  or  milo  for  kafir,  and  hempseed  or  flaxseed  for  millet,  while 
%  small  quantity  of  rice,  rape,  canary,  vetch,  and  chopped  sunflower 
seed  may  be  fed  for  variety.  Canada  peas  and  peanuts  are  expensive, 
3ut  some  feed  of  this  kind  high  in  protein  is  necessary  for  profitable 
squab  production.  Cowpeas  are  sometimes  used  to  replace  Canada 
peas,  but  do  not  give  so  good  results.  Soybeans  are  not  relished  by 
pigeons,  and  contain  less  vitamin  A  than  Canada  peas. 

Millet,  flaxseed,  and  hempseed  have  a  rather  high  vitamin  content, 
and  peas  or  peanuts  may  also  help  to  supply  this  need.  Yellow 
3orn,  because  of  its  vitamin  content,  is  probably  a  better  feed  than 
white  corn  for  pigeons  which  are  confined.  A  stimulating  seed,  such 
as  vetch,  is  sometimes  fed  as  a  tonic  to  breeding  birds  during  the 
molting  period. 

A  variety  of  good,  hard,  thoroughly  dried  grain  is  essential  to 
success.  Grains  which  are  in  poor  condition  should  not  be  fed 
to  pigeons.  New,  soft  grains,  especially  wheat  and  corn,  should 
never  be  fed  to  pigeons,  as  they  will  cause  bad  results  in  the  flock, 
particularly  among  the  squabs.  The  smaller  kernels  of  whole  corn, 
sold  as  pigeon  corn,  are  used  for  pigeons,  and  flint  corn  is  especially 
desired.  Cracked  corn  should  not  be  used.  Hard,  red  wheat  is 
considered  better  than  white  wheat  for  pigeons,  while  some  breeders 
of  pigeons  prefer  a  ration  without  wheat.  Only  the  best  grades 
of  wheat  should  be  used. 
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Commercial  mixed  pigeon  feeds  are  used  extensively  in  feeding 
pigeons,  especially  where  only  a  small  flock  is  kept.  The  quality  oj 
these  feeds  is  usually  good,  and  it  is  easier  to  buy  them  for  a  smal 
flock  than  to  mix  the  ration  at  home,  on  account  of  the  number  o1 
grains  used.  Dealers  often  handle  two  or  three  grades  of  feeds,  bui 
it  usually  pays  to  get  the  best  quality,  which  contains  a  considerabh 
quantity  of  peas,  while  the  cheaper  grades  have  few  if  any  peas  ir 
them.  The  fat,  crude  protein,  carbohydrate,  and  fiber  analyses  oj 
these  commercial  feeds  are  marked  on  the  bags. 

Table  1  gives  the  composition  of  the  grains  most  commonly  usee 
in  feeding  pigeons.  Peas  and  peanuts  contain  a  large  percentage  o: 
protein,  which  is  the  most  valuable  and  most  expensive  constituen 
of  a  pigeon  feed.  The  ration  mentioned,  consisting  of  four  parts,  b;; 
weight,  of  small,  whole  corn  and  three  parts  each  of  kafir  and  fiek 
peas,  and  one  part  each  of  hard,  red  wheat  and  millet  seed,  contain 
about  13.6  per  cent  crude  protein,  70.5  per  cent  carbohydrates,  3.i 
per  cent  crude  fiber,  and  3  per  cent  fat. 

Table  1. — Average  composition  of  pigeon  feeds 


Feed 


Com 

Cowpeas 

Field  peas  (Canada) 

Flaxseed 

Garden  peas 

Hempseed 

Kafir 

Millet 

Milo..-- ---. 

Peanut  kernels 

Rapeseed 

Rice  (polished) 

Soybeans 

Sunflower  seed 

Wheat 


Moisture 


Per 


cent 
12.9 
9.8 
9.2 
9.2 
11.8 
8.0 
9.4 
10.8 
10.7 
5.5 
14.0 
12.3 
6.4 
6.9 
10.6 


Ash 


Per 


cent 
1.3 
3.6 
3.4 
4.3 
3.0 
2.0 
1.6 
3.6 
2.8 
2.3 
3.9 
.5 
4.8 
3.1 
1.8 


Crude 
protein 


Per  cent 
9.3 
23.8 
22.9 
22.6 
25.6 
10.0 
11.1 
12.1 
10.7 
30.2 
19.4 
7.4 
39.1 
16.1 
12.3 


Carbohydrates 


Crude 
fiber 


Per  cent 
1.9 
4.3 
5.6 
7.1 
4.4 

14.0 
2.1 
8.4 
2.4 
2.8 
7.8 
.4 
5.2 

27.9 
2.4 


Nitrogen- 
free  ex- 
tract 


Per  cent 
70.3 
57.1 
57.8 
23.2 
53.6 
45.0 
72.6 
61.0 
70.5 
11.6 
16.4 
79.0 
25.8 
21.3 
71.1 


Fat  or 
ether  ex- 
tract 


Per  oent 

4. 

1. 

1. 
33. 

1, 
21. 

3. 

4. 

2. 
47. 


The  grain  is  usually  kept  before  the  birds  in  hoppers  but  may  b( 
fed  on  the  floor  of  the  pen  or  in  troughs.  It  is  not  advisable  to  feec 
the  grain  on  the  ground,  especially  on  heavy  soil,  where  it  may  gel 
wet  and  moldy.  Unless  the  floor  is  kept  clean  it  is  better  to  feed  the 
grain  in  troughs  than  on  the  floor.  The  troughs  should  be  made  sc 
that  the  pigeons  will  not  roost  on  them  and  soil  the  feed  with  theii 
droppings.  Hoppers  in  which  feed  is  kept  before  the  pigeons  are 
sometimes  used,  but  may  attract  rats.  Troughs  and  open  hoppers 
should  be  fitted  with  wires  or  slats  about  2  inches  apart,  so  that  the 
pigeons  can  not  waste  the  feed  by  throwing  it  out  on  the  floor. 

If  the  grain  is  not  kept  in  hoppers  the  pigeons  should  be  fed  regu- 
larly twice  daily,  giving  from  1%  to  2i/^  quarts  or  2i/4  to  3l^  pounds 
of  grain  at  each  feeding  to  20  pairs  of  pigeons,  depending  on  the  size 
of  the  pigeons  and  the  number  of  squabs  in  the  nests.  It  is  very 
essential  that  the  pigeons  have  a  plentiful  supply  of  grain  while  the,^ 
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are  rearing  squabs.  The  feeder  must  regulate  the  quantity  of  grain 
according  to  the  appetite  of  the  birds,  giving  them  all  they  will  clean 
up  in  one  hour.  A  pair  of  Homers  will  eat  about  80  pounds  and 
Kings  about  110  pounds  of  feed  in  a  year,  which,  in  1929,  cost,  respec- 
tively, $2.56  and  $3.52  a  year  at  $3.20  for  100  pounds.  Prices  of 
grains  in  1929  were  about  the  same  as  in  1927  and  1928. 

Clean  drinking  w^ater,  fine  grit,  oyster  shell,  and  charcoal  should 
always  be  kept  before  the  pigeons.  Salt  is  essential  but  should  be  fed 
in  either  a  mineral  mixture  or  in  brick  form,  such  as  rock  salt. 
Commercial  mineral  mixtures  containing  salt,  medium  limestone  grit, 
oyster  shell,  charcoal,  and  various  minerals  are  used  by  many  pigeon 
raisers.  A  good  mixture  for  this  purpose  may  be  made  of  40  pounds 
of  medium  oyster  shell,  34  pounds  of  medium  limestone  grit,   10 


FiGUKE  8.— Slied-i'ool'  pist'on   house  witli  pai'tly  open   front.      Attached  fly   contains  a 
concrete  bathing  and  drinking  basin  supplied  with  running  water 

pounds  of  charcoal,  5  pounds  of  ground  bone,  5  pounds  of  ground 
limestone,  5  pounds  of  fine  salt,  and  1  pound  of  Venetian  red.  Dis- 
solve the  salt  in  a  gallon  of  hot  water  before  mixing  it  with  the  other 
ingredients.  Such  mixtures  are  relished  by  the  pigeons  and  help 
to  keep  them  in  good  breeding  and  feeding  condition. 

MANURE 

Dry  pigeon  manure  may  be  sold  to  market  gardeners  or  florists 
in  some  localities  at  a  good  price,  but  it  is  more  commonly  used  at 
home  as  a  fertilizer.  As  it  is  rather  rich  it  has  considerable  value  as 
a  fertilizer  and  should  be  mixed  with  dry  dirt  or  some  filling  material 
before  it  is  used.  It  used  to  be  sold  to  tanners,  but  artificial  prepara- 
tions have  largely  replaced  manure  for  tanning. 
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PIGEON  HOUSES  AND   EQUIPMENT 

The  important  considerations  in  building  pigeon  houses  are  fresh 
air,  sunlight,  economy  of  labor,  material,  and  space  enough  to  keep 
the  pigeons  comfortable.  Fresh  air  is  essential  in  a  pigeon  house. 
Pigeons  will  do  well  in  a  cold  house  provided  it  is  well  ventilated. 
Dryness  is  also  necessary.  Not  only  should  the  building  be  tight  to 
keep  rain  out,  but  the  moisture  from  the  pigeons  and  from  the  nests  of 
squabs  within  the  house  must  be  carried  off  by  ventilation.  The 
more  sunlight  in  the  house  the  better,  as  it  helps  to  dry  out  the 
moisture  and  also  makes  the  building  more  sanitary.  These  houses 
should  face  the  south,  so  that  they  will  have  the  greatest  amount 
of  direct  sunlight  in  the  front.  As  labor  is  a  big  item,  the  arrange- 
ment of  the  house  for  convenience  in  performing  the  necessary  work 
adds  to  the  chances  of  success. 

The  shed-roof  type  of  house  shown  in  Figure  8  is  one  of  the 
simplest  and  best  types  to  use  for  market-squab  production.  The 
house  is  16  feet  deep,  6  feet  high  in  the  rear,  and  8  feet  high  in  front. 


Figure  9. — Hip-roof  pigeon  house  (used  in  New  Jersey) 

The  pens  are  9  by  12  feet,  with  a  4-foot  alleyway  in  the  back  part 
running  the  entire  length  of  the  house.  The  alley  is  4  feet  wide 
to  provide  space  for  feed  hoppers  and  boxes  for  grit,  shell,  and 
tobacco  stems,  for  which  devices  are  built  into  the  alley  partition,  so 
that  they  can  be  filled  without  going  into  the  pens.  (Fig.  12.) 
An  alley  3  feet  wide  is  large  enough  for  all  other  purposes.  The  pens 
are  arranged  to  open  into  the  alley,  so  that  the  pigeons  will  not  be 
disturbed  any  more  than  is  absolutely  necessary.  A  separate  alley- 
way is  always  desirable  in  a  house  which  contains  more  than  four 
pens. 

Other  styles  of  houses  and  outside  yards  or  "flies  "  are  shown  in 
Figures  9  and  10.  Houses  of  various  styles  may  be  used  for  pigeons, 
and  in  many  cases  where  only  a  few  are  kept  available  buildings, 
such  as  lofts  of  barns  and  vacant  poultry  houses,  can  be  fitted  up 
at  small  cost.  Details  of  the  construction  of  houses  are  given 
in  Farmers'  Bulletin  1554,  Poultry  Houses  and  Fixtures.  The  same 
kind  of  lumber  and  style  of  construction  are  used  for  pigeon  as  for 
poultry  houses,  except  that  pigeon  houses  must  be  well  built  and 
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tightly  constructed  to  make  the  pens  comfortable  during  cold 
weather. 

Construction  costs  are  affected  by  many  local  factors,  so  that  only 
a  very  rough  estimate  of  the  probable  outlay  for  construction  can  be 
given.  The  estimated  cost  for  the  3 -year  period  1927-1929  was  from 
$2  to  $3  for  each  pair  of  breeders  housed.  The  cost  for  materials 
alone  would  be  about  two-thirds  of  the  total  construction  cost. 

More  open  and  less  expensive  pigeon  houses  may  be  built  in  mild 
than  in  cold  climates,  but  the  house  must  be  comfortable  in  cold 
weather.  The  building  should  be  tightly  constructed  on  the  north, 
west,  and  east  sides  to  prevent  drafts,  and  the  opening  in  the  south 
side  should  be  arranged  so  that  the  sunshine  can  thoroughly  dry  out 
the  pen.  The  fronts  shown  in  Figure  8,  which  are  adapted  for  con- 
ditions around  Washington,  D.  C,  and  points  south,  are  never  closed. 
Figure  9  shows  a  style  of  front  adapted  for  sections  farther  north. 
The  openings  in  both  of  the  houses  are  protected  to  keep  rain  from 
beating  into  the  pen. 


Figure  10. — Pigeon  house  and  fly.     Note  bath  pan  against  fence 

Artificial  heat  is  used  to  some  extent  in  pigeon  houses  and  heat 
enough  to  keep  the  house  dry  and  comfortable  (about  40°  F.)  tends 
to  increase  squab  production  during  the  winter  months.  Good  ven- 
tilation must  also  be  provided.  If  double  or  insulated  walls  are 
built,  they  must  be  arranged  so  as  not  to  harbor  rats. 

The  house  may  be  made  any  length  desired,  the  best  length  being 
governed  by  the  number  of  pigeons  to  be  housed  and  by  the  slope 
of  the  land. 

The  necessary  floor  space  to  allow  for  each  pair  varies  from  21/2  to 
31/4  square  feet,  according  to  the  size  of  the  pigeons.  More  floor 
space  per  pair  is  required  in  small  than  in  large  pens.  Pens  8  by 
12  feet  will  accommodate  30  pairs  of  large  pigeons,  or  40  pairs  of 
Homers,  which  is  as  many  as  should  be  kept  together  in  one  pen. 
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It  is  very  difficult  to  keep  a  record  of  the  breeding  if  more  pairs 
than  this  are  kept  together.  A  separate  pen  for  each  pair  of  pigeons 
is  sometimes  made  for  Runts,  as  that  breed  does  not  do  so  well  where 
any  considerable  number  of  iDreeders  are  kept  together. 

FLOORS  AND  FLIES 

The  floors  of  pigeon  houses  should  be  constructed  so  that  they  can 
be  kept  free  from  rats  easily.  This  may  be  accomplished  by  build- 
ing the  house  from  18  to  30  inches  above  the  ground,  using  board 
floors,  and  boarding  up  the  space  between  the  ground  and  the  floor, 
but  leaving  small  doors  or  openings  for  ventilation  and  so  that  cats 
and  dogs  can  get  under  the  house.  Wooden  floors  so  constructed 
should  be  double,  >vith  building  paper  between  the  layers,  except 
in  the  southern  part  of  the  United  States.  Concrete  makes  a  very 
good  floor  for  a  pigeon  house,  as  it  will  keep  rats  out,  but  it  must 
be  well  covered  with  sand  or  straw. 

Nearly  all  pigeons  kept  for  squab  production  are  confined  by  the 
use  of  an  outside  fly  or  yard  covered  with  wire,  which  is  built  on  the 

south  side  of  the  house.  This  fly 
is  usually  made  from  6  to  8  feet 
high,  15  to  20  feet  long,  and  of 
the  same  width  as  the  pen.  The 
wire  may  be  buried  in  the  ground 
to  keep  rats  out  of  the  fly.  A  few 
pigeonholes  about  8  inches  in  di- 
ameter are  made  in  the  upper  part 
of  the  front  of  the  pen,  as  shown 
in  Figure  9.  Larger  openings, 
oblong  in  shape,  are  sometimes 
used.  No  holes  are  needed  in  the 
house  shown  in  Figure  8,  as  the 
front  of  the  house  is  never  closed. 
Boards  6  inches  wide  on  which  the 
pigeons  can  light  should  be  placed  at  the  bottom  of  all  pigeonholes 
on  both  the  outside  and  inside  of  the  house.  Roosting  boards  about 
4  inches  wide  are  placed  only  at  the  end  and  on  the  sides  of  the  fly, 
as  shown  in  the  accompanying  illustrations.  (Figs.  8,  9,  and  10.) 
These  boards  should  be  at  least  4  inches  from  the  outside  wire  and 
should  not  be  placed  where  they  will  prevent  the  pigeons  from  flying 
freely  in  the  yards.  Two-inch  mesh  wire  is  commonly  used  to  cover 
the  fly,  but  1  inch  mesh  wire  is  preferable  in  localities  where  sparrows 
are  abundant. 

INTERIOR  FIXTURES 

The  interior  fittings  should  consist  of  a  double  nest  for  each  pair 
of  breeders,  nest  bowls,  and  miscellaneous  equipment,  such  as  feed 
hoppers  and  a  receptacle  for  tobacco  stems.  All  this  equipment 
should  be  as  simple  as  possible  and  easy  to  clean.  Double  nests  are 
necessary  because  the  pigeons  frequently  begin  to  build  another  nest 
when  their  squabs  are  only  2  weeks  old.  There  should  be  only  as 
many  double  units  as  there  are  mated  pairs,  and  any  additional 
nests  in  the  pens  should  be  kept  closed.  Portable  wire  fronts  are 
Used  to  close  these  extra  nests  and  are  also  used  to  confine  pigeons 
which  are  mating  when  the  nests  are  used  as  mating  coops. 


Figure  11. — Interior  of  pigeon  pen,  with 
nests  arranged  in  pairs.  The  upper 
tier  shows  the  use  of  a  retaining  strip 
in  place  of  individual  nest  bowls 
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Nest  compartments  should  be  12  inches  high,  16  inches  deep,  and 
24  inches  wide,  divided  into  two  parts,  as  shown  in  Figure  11. 
Double  nests  for  very  large  breeds,  such  as  the  Runt,  should  be  2 
inches  deeper  and  4  inches  wider  than  for  the  medium-sized  breeds. 
The  partition  in  each  double  nest  is  set  back  4  inches  from  the  front 
of  the  nest  to  provide  a  runway  for  the  pigeons.  This  allows  each 
pair  to  control  its  own  nest  but  tends  to  prevent  them  from  fighting 
with  neighboring  pairs.  This  type  of  nest  provides  room  for  both 
roosting  and  nesting  so  that  no  separate  roosts  have  to  be  provided  on 
the  walls.  The  floors  of  the  nests  should  be  arranged  so  that  they 
are  portable  and  may  be  easily  cleaned.  The  nests  are  usually  built 
in  tiers  against  the  side  walls  of  the  pen,  extending  from  the  floor 
to  6  or  7  feet  high.  (Figs.  7 
and  11.)  Two  nest  bowls  are 
usually  provided  for  each  pair  of 
breeders  and  help  to  keep  the 
nests  sanitary.  Such  bowls  are 
made  of  earthenware,  wood,  or 
fiber.  A  convenient  size  is  from 
3  to  4  inches  deep  and  8  to  10 
inches  in  diameter.  Nest  pans  are 
not  used  at  all  in  some  pigeon 
plants,  in  which  case  the  nesting 
material  is  retained  by  the  strip 
in  the  front  of  the  nests,  as  shown 
in  Figure  7. 

Only  a  small  quantity  of  nesting 
material  is  kept  in  each  pen,  as 
the  pigeons  are  apt  to  waste  much 
of  it  if  there  is  an  abundant  su])- 
ply.  Straw,  coarse  ha}^,  and  to- 
bacco stems  are  used  for  this  pur- 
pose. This  nesting  material  may 
be  kept  in  a  slatted  crate  from 
which  the  pigeons  may  collect  the 
pieces  and  build  their  own  nests. 
A  thin  layer  of  sand  on  the  floor 
makes  it  easier  to  keep  the  pen  clean,  or  the  floor  may  be  lightly 
covered  with  straw  or  sawdust. 

Hoppers  and  feed  troughs  should  be  of  good  size,  and  the  hoppers 
should  be  constructed  so  that  the  pigeons  can  not  waste  the  grain 
easily  by  throwing  it  out  on  the  floor.  Drinking  fountains,  hoppers 
for  feed,  grit,  and  shell,  and  boxes  for  the  nesting  material  should 
be  arranged  so  that  they  can  be  readily  handled  from  the  alley. 
They  are  often  built  into  the  partition  which  separates  the  alley 
from  the  pens.  (Fig.  12.)  Drinking  vessels  should  be  arranged  so 
that  the  pigeons  can  not  bathe  in  them.  Large  pans  covered  with 
wire,  or  fountains  as  shown  in  Figure  13,  are  best  adapted  for  the 
purpose.  A  galvanized-iron  pan  from  3  to  4  inches  deep  and  from 
15  to  20  inches  in  diameter  makes  a  good  bath  pan.  Water  for  bath- 
ing should  be  provided  daily  in  the  yard,  except  during  stormy,  cold 
weather.     These  bath  pans  are  usually  filled  in  the  morning  and 


FiGFRE  12. — AUey  in  rear  of  pigeon  hoiise, 
showing  arrangement  of  feed  hoppers 


16 


FARMERS      BULLETIN    6  84 


emptied  about  one  hour  later.  They  are  generally  used  only  on 
sunny  days  in  winter.  It  is  very  important  that  the  bathing  pans 
be  kept  clean,  as  the  pigeons  will  drink  out  of  them.  If  the 
pigeons  drink  filthy  water  its  use  may  seriously  affect  the  health 
and  growth  of  the  squabs.  An  outside  watering  and  bathing  basin 
which  is  supplied  with  running  water  makes  an  ideal  arrangement. 


Figure  13. — Above :  Water  founts  with  bath  pan  in  center.  Below  :  Feed  hopper  with 
a  revolving  rod  on  top.  This  hopper  may  be  placed  away  from  the  wall  so  that  the 
pigeons  can  eat  from  either  side 

MARKETING  THE  SQUABS 

4  The  production  of  squabs  from  each  pair  of  breeders  varies  from 
1  or  2  to  as  high  as  10  or  11  pairs  a  year,  but  an  average  of  6  or  7 
pairs  of  the  large  breeds  fit  for  market,  and  7  or  8  pairs  of  the 
smaller  breeds  is  a  fair  average.  By  careful  selection  and  culling, 
the  yearly  average  may  be  increased  1  or  2  pairs.  Squabs  usually 
sell  at  the  highest  prices  per  pound  during  cold  weather,  as  pigeons 
do  not  breed  so  freely  then  as  in  spring.  Tlie  quality  of  winter 
squabs  is  not  so  good  as  that  of  spring  squabs,  and  those  produced 
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II  the  winter  do  not  usually  grow  so  Avell  as  those  produced  in  spring 
md  summer. 

The  price  paid  for  dressed  squabs  varies  with  their  size  and 
quality,  with  the  season  of  the  year,  and  with  the  market  location, 
riie  average  monthly  price  per  pound  on  dressed  squabs  weighing 
LI  pounds  to  the  dozen,  which  is  a  fair  average  weight  for  good 
jquab  plants,  was  as  follows,  according  to  the  wholesale  quotation 
n  New  York  for  the  3-year  period  1927  to  1929 :  January  and  Febru- 
iry,  80  cents;  March,  April,  and  May,  65  cents;  June  through 
September,  55  cents;  October,  60  cents;  November  and  December, 
rO  cents.  Prices  in  1929  were  lower  than  in  either  1928  or  1927. 
Squab  weights  vary  according  to  the  breed  and  are  also  affected  by 
feeding  and  by  the  selection  of  the  breeders.  Homer  squabs  usually 
iveigh  from  8  to  11  pounds  to  the  dozen;  Carneaux,  10  to  13  pounds; 
Kings,  11  to  14  pounds,  and  Swiss  Mondaines,  14  to  17  pounds. 
Small  and  dark-skinned  squabs  bring  lower  and  extra  large  squabs 
dightly  higher  prices  than  these  quotations. 


, 

Figure  14.— Squabs  24  hours  old 


Figure  15. — Squabs  only  7  days  old  but 
several  times  larger  than  w  hen  hatched 


Squabs  are  fed  by  the  parent  birds  until  they  are  marketed.  They 
grow  very  rapidly  and  attain  more  than  two-thirds  of  their  mature 
weight  in  four  weeks.  Squabs  at  various  ages  are  shown  in  Figures 
14,  15,  16,  17,  and  on  the  title  page. 

Squabs  are  marketed  at  from  3  to  4  weeks  of  age,  before  they  are 
able  to  leave  their  nest.  They  must  be  sold  at  about  this  age,  as  the 
period  during  which  they  are  ready  for  market  rarely  exceeds  one 
week.  Squabs  are  in  good  market  condition  when  fully  feathered 
under  the  wings,  which  is  usually  about  the  time  they  begin  to  leave 
their  nests,  and  if  not  marketed  at  that  time  they  soon  lose  their 
baby  fat,  while  their  flesh  begins  to  get  hard  and  loses  its  especially 
desirable  character.  (Figs.  18  and  19.)  It  is  said  that  the  flesh 
and  juices  of  the  squab  at  about  4  weeks  of  age  are  especially 
nourishing. 

Market  squabs  should  be  collected  from  the  nests  early  in  the 
morning,  beiore  the  pigeons  are  fed,  at  which  time  the  squabs'  crops 
are  usually  empty.  They  are  usually  killed  in  the  same  manner  as 
poultry,  by  opening  the  mouth  and  cutting  the  jugular  vein  in  the 
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throat  just  below  the  base  of  the  skull,  after  which  the  brain  is 
usuall}^  pierced.  In  sticking,  the  squabs  are  hung  by  their  legs  on 
nails  or  hooks,  with  their  wings  double  locked.  After  they  are  stuck 
the  feathers  are  plucked  immediately,  using  a  dull  knife  for  the 
pinfeathers.  The  appearance  of  the  dressed  squabs  can  be  improved 
by  singeing  the  flesh  over  an  alcohol  burner.  If  the  crop  contains 
any  feed  it  should  be  cut  open  and  thoroughly  washed.  After  killing 
and  picking,  the  squabs  are  cooled  by  placing  them  in  cold  water 
or  by  hanging  them  in  a  cool  place. 

Dressed  squabs  should  be  washed,  cleaned,  and  graded  according 
to  size  and  quality,  as  dark-colored  and  small  squabs  tend  to  lower 
the  price  paid  for  an  entire  shipment  of  mixed  squabs.  For  ship- 
ment by  express  they  are  packed  in  cracked  ice  in  a  tub  or  box, 
with  alternate  layers  of  ice  and  squabs.  The  words  "  Dressed  squabs" 
and  the  weight  of  the  shipment  before  the  ice  is  added  should 
be  marked  on  the  box,  as  express  companies  allow  25  per  cent  oif 
the    gross   w^eight    for   the   ice   packing.     The   box   or   tub    should 
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16. — Two    weeks    old 
growing  rapidly 


and    still 


Figure  17. — Squabs  3  weeks  old.      (Squabs 
4  weeks  old  are  shown  on  cover  page) 


have  holes  in  it  for  drainage.  Local  express  shipments  may  some- 
times be  made  without  ice  if  the  squabs  are  thoroughly  cooled  before 
shipment.  Many  squab  plants  are  situated  near  enough  to  their 
market  so  that  the  producers  can  deliver  the  squabs  direct,  thus  elimi- 
nating the  express  shipments  and  ice  packing. 

The  express  charges  on  small  shipments  of  squabs  reduce  the  profit 
materially,  and  it  is  necessary  to  have  a  good-sized  flock  to  furnish 
more  than  a  dozen  birds  for  market  at  one  time.  A  local  market  that 
will  take  any  number  of  squabs  is  a  great  aid  to  the  small  producer. 
It  usually  pays  best  to  build  up  a  small  flock  until  it  is  large  enough 
to  make  good-sized  shipments  unless  there  is  a  good  local  market. 
This,  however,  requires  constant  expense  without  any  return  for  some 
time. 

SANITATION 

The  pens  and  yards  where  pigeons  are  confined  must  be  kept  clean. 
There  is  very  little  chance  of  making  squab  production  profitable 
unless  the  pigeons  can  be  kept  comparatively  free  from  diseases  and 
insect  parasites.     Diseases   and   parasites   should  not  be   a   serious 
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matter  in  squab  raising,  however,  if  healthy  breeding  stock  is  obtained 
and  if  houses  and  yards  are  kept  clean  and  careful  attention  is  given 
to  the  birds. 

The  stock  should  be  carefully  watched  and  any  sick  birds  removed 
from  the  breeding  pens.  If  one  bird  of  a  pair  is  sick  the  mate  should 
also  be  removed. 

The  house  should  be  kept  dry,  clean,  well  ventilated,  and  free  from 
drafts.  The  floor  should  be  covered  with  1  inch  of  sand  or  gravel, 
and  the  manure  deposited  on  top  of  the  sand  should  be  raked  off 
frequently.  The  outside  yards  should  be  kept  clean  either  by  scrap- 
ing the  surface  and  adding  fresh  sand  or  gravel  or  by  turning  the  soil 
over.  The  outside  yard  can  be  built  with  a  concrete  or  wire  floor, 
which  is  much  more  sanitary  than  one  of  dirt. 


Figure  18. — Squab  showing  pinfeathers 
on  underside  of  wing ;  not  quite  old 
enough  for  marlset 


Figure  19. — Squab  4  weeks  old ;  ready 
for  market  and  fully  feathered  under 
the  wing 


The  nests,  nest  boxes,  and  pens  should  be  kept  clean,  but  the  indi- 
vidual nest  bowls  should  not  be  cleaned  out  while  they  contain  eggs 
or  squabs.  Each  spring  the  entire  pen  should  be  thoroughly  cleaned 
out;  the  cleaning  should  include  scraping  the  floor  and  nests  and 
washing  them  with  lye  water.  A  disinfectant  or  whitewash  should 
be  freely  sprayed  over  the  entire  interior  of  the  pen.  A  compound 
solution  of  cresol  makes  a  good  disinfectant,  using  1  pint  of  this  to 
12  quarts  of  water.  The  nest  boxes  and  perches  should  be  examined 
for  mites,  especially  in  hot  weather,  and  sprayed  with  crude  oil  thin- 
ned with  kerosene  or  with  a  wood  preservative  containing  anthracene 
oil,  if  mites  are  present.  If  the  pigeons  have  many  lice  on  their 
bodies  and  wings  they  should  be  treated  with  sodium  fluoride,  either 
by  dusting  by  the  pinch  method  or  by  dipping  in  a  solution.     The 
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treatment  of  lice  and  mites  is  discussed  in  Farmers'  Bulletin  801, 
Mites  and  Lice  on  Poultry.  The  nests  or  nest  pans  should  be  cleaned 
and  the  nesting  material  removed  as  soon  as  the  squabs  are  marketed 
or  leave  the  nest. 

Pigeons  are  subject  to  manj^  of  the  diseases  which  affect  poultry 
and  may  be  treated  in  the  same  manner.  Poultry  diseases  are  dis- 
cussed in  Farmers'  Bulletin  1337,  Diseases  of  Poultry.  Canker  in 
the  mouth  and  throat,  and  tuberculosis,  which  results  in  the  birds' 
"  going  light,"  are  the  two  diseases  most  common  among  pigeons. 
Tli^y  are  contagious  and  their  spread  is  favored  by  insanitary  condi- 
tions, foul  drinking  or  bathing  water,  and  poor  quality  or  kinds  of 
feeds.  The  unfavorable  conditions  should  be  removed  at  once,  and 
potassium  permanganate  may  be  added  to  the  drinking  water,  using 
enough  powder  to  give  the  water  a  light  wine  color. 

CAUSES  OF  THE  DEATH  OF  SQUABS 

The  loss  of  squabs  by  death  may  result  from  a  number  of  causes 
which  have  been  discussed  somewhat  throughout  this  bulletin.  The 
cause  of  mortality  in  each  case  must  be  found  and  removed  if  profitable 
results  are  to  be  expected.  Some  of  the  common  causes  are  extra 
males  or  unmated  pigeons,  which  are  constant  causes  of  fighting  in 
the  breeding  pens,  coccidiosis  in  the  breeding  stock,  rats  in  the  house, 
and  lack  of  vitality  because  of  carelessness  in  breeding  and  selecting 
the  stock.  Unthrifty  squabs  may  be  caused  by  the  use  of  dirty- 
water,  poor  quality  of  feed,  lack  of  proper  feed,  and  by  filthy  condi- 
tions in  the  pen.  Good  results  can  be  obtained  only  when  the  loft 
contains  selected,  strong,  healthy,  mated  breeders,  when  the  quarters 
are  kept  clean,  and  when  good  feed  is  properly  fed. 

SUMMARY 

Success  in  raising  squabs  requires  careful  consideration  of  certain 
factors. 

The  breeders  should  be  healthy,  vigorous,  and  properly  mated. 
Good-quality  foundation  stock  is  very  essential  to  success. 

Only  prolific  breeders  which  are  also  good  feeders  should  be  kept. 

A  variety  of  good-quality,  hard  grains,  including  peas,  should  be 
fed.  Grains  that  are  thoroughly  dry,  and  small,  whole  corn  should 
be  used. 

The  pigeon  pen  should  be  dry,  well  ventilated,  and  kept  free  of  rats 
and  mice.  A  double  nest  should  be  provided  for  each  pair  of 
breeders. 

Keep  fresh  drinking  water,  protected  from  dirt,  before  the  pigeons, 
and  provide  a  separate  pan  of  water  for  bathing. 

The  squabs  must  be  marketed  as  soon  as  they  are  feathered  under 
the  wings,  which  is  about  the  time  they  are  able  to  get  out  of  their 
nests. 
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INTRODUCTION. 


The  persimmon  seems  to  have  been  the  first  native  American  fruit 
3  be  described  and  praised  by  the  early  explorers.  De  Soto  learned 
s  food  value  in  1539,  and  in  1557  published  an  account  of  it  at 
Ivora,  Portugal.  The  following  year,  1558,  Jan  de  Laet  described 
tie  persimmon  in  his  work  on  Virginia.  John  Smith's  narrative  of 
tie  settlements  and  resources  of  the  New  World,  written  during  the 
rst  years  of  the  seventeenth  century,  included  a  long  discussion  of 
tie  persimmon.  In  his  reference  to  this  fruit,  where  he  says  "If  it  be 
ot  ripe,  it  wiU  draw  a  man's  mouth  awrie  with  much  torment,"  he 
[)  well  characterizes  the  puckering,  astringent  effect  of  the  tannin 
ontained  in  the  immature  fruit  that  no  other  comment  is  necessary. 

The  persimmon  tree  has  received  more  criticism,  both  adverse  and 
ivorable,  than  almost  any  other  known  species.  Those  who  have 
iscussed  the  food  value  of  the  fruit,  from  the  earliest  chroniclers  to 
ecent  writers,  have  prophesied  that  the  tree  would  soon  be  accorded 

place  in  our  gardens  and  orchards.  Those  people,  on  the  other 
and,  who  have  been  acquainted  only  with  the  immature  fruit  or 
riih.  the  young  sprouts  in  cultivated  fields  have  had  nothing  to  say 

Note.— This  is  a  general  bulletin,  intended  for  those  to  whom  knowledge  of  the  production,  prepara- 
on,  and  uses  of  the  native  persimmon  is  of  value. 
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in  its  favor  and  have  bent  their  energies  toward  its  destruction  rath 
than  its  propagatioiv  and  cultivation. 

There  are  several  factors  which  are  responsible  for  the  slow  progre 
of  persimmon  development  in  this  country.  One  reason  for  t^ 
negiect  of  this  fruit  ceems  to  be  the  erroneous  yet  oft-repeated  stat 
ment  that  persimmons  are  unfit  to  eat  until  they  have  either  be 
toiicliod  by  frost  or  frozen.  Although  this  statement  has  be 
.corrected  by  nearly  every  one  who  has  studied  the  subject,  nevertt 
less  throughout  the  regions  where  persimmons  are  grown  many  of  t 
best  fruits  are  lost  each  year  because  they  ripen  and  fall  before  frc 
or  before  they  are  supposed  to  be  edible.  The  truth  of  the  matt 
is  that  freezing  is  as  detrimental  to  the  quality  of  persimmons  as 
the  quality  of  any  other  fruit.  If  persimmons  are  not  edible  a] 
free  from  astringency  before  frost,  it  is  because  the  variety  is  a  la 
one  and  the  fruit  has  not  yet  matured. 

The  development  of  the  persimmon,  whether  for  orchard  or  on 
mental  purposes,  has  been  retarded  by  the  difficulty  encountered 
propagating  and  transplanting  it.  One  grower  has  characterized 
as  the  only  tree  that  he  could  not  kiU  in  his  cultivated  fields  and  t 
only  one  that  he  could  not  make  live  in  his  garden.  Failure 
transplanting  is  usually  due  to  a  lack  of  knowledge  concerning  t 
characteristic  root  development  of  the  persimmon.  Under  natiu 
conditions,  the  roots  penetrate  much  deeper  into  the  soil  than  the 
of  most  other  fruit  trees,  and  unless  great  care  is  exercised  when  t 
tree  is  taken  up  it  is  almost  impossible  to  get  more  than  a  sm 
percentage  of  the  root  system,  thus  reducing  the  chance  of  maki 
the  tree  live  when  transplanted. 

From  time  to  time  valuable  trees  have  been  discovered,  cared  f( 
and  even  in  some  cases  transplanted  or  propagated.  Most  of  the 
have  been  soon  neglected  or  destroyed,  until  there  are  comparative 
few  varieties  of  marked  value  available  for  general  distribution. 

Both  De  Soto  and  Jan  de  Laet  when  describing  the  ripe  fruit 
the  native  persimmon  call  it  a  '^delicious  little  plum,"  and  Jol 
Smith  and  other  writers  of  the  seventeenth  century  speak  of  it  as 
plum  with  the  flavor  of  an  apricot.  This  use  of  the  word  '^plun 
doubtless  directed  the  attention  of  many  people  to  the  native  speci 
of  Prunus,  which  include  our  wild  cherries  and  plums. 

BOTANICAL  CLASSIFICATION. 

The  persimmon  belongs  to  the  ebony  family  (Ebenaceae)  and 

known  to  botanists  as  Diospyros  virginiana.     It  is  the  only  memb 

of  the  family  which  is  indigenous  to  any  extensive  portion  of  tt 

country. 

NATURAL  DISTRIBUTION  OF  THE  PERSIMMON. 

Roughly  speaking,  the  persimmon  is  indigenous  to  the  sout 
eastern  quarter  of  the  United  States,  being  found  in  large  numbe 
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I  the  fields  and  forests  of  that  section.     The  more  favored  localities 

L  Iowa  and  eastern  Nebraska  produce  many  fruits,  but  very  few 

■ees  are  found  west  of  central  Kansas.     Scattering  specimens  in 

onnecticut  and  on  Long  Island   mark  the  present  northeastern 

oait  of  the  species.     A  few  trees  in  Rhode  Island,  New  York,  and 

ichigan  which  produce  fairly  weU  indicate  .that  the  northern  limit 

■   cultivation   may   be    extended 

henever  economic  conditions  (that 

,  the  value  of  the  fruit  for  food  or 

'  the  tree  for  ornamental  purposes) 

em  to  warrant. 

The  zone  of  greatest  productivity 

id  adaptability,   wherein   appear 

J  far  the  largest  number  of  prom- 

ing  types,  extends  from  Maryland, 

irginia,   and    the  Carolinas  west- 

ard  through  Missouri  and  Arkan- 

s .    The  persimmon  thrives  equally 

3U  on  the  sands  of  the  Coastal 

ain,  the  shales  of  the  Allegheny 

ountains,  the  muck  of  the  river- 

)ttom  lands,  and  the  chert  of  the 

5arks. 

GENERAL  DESCRIPTION  OF  THE 
PERSIMMON. 

HABIT  OF  GROWTH. 

Tlu-oughout  the  habitat  of  the 
irsimmon  there  is  a  wide  variation 
the  size  and  growth  of  the  trees 
id  in  the  form,  size,  color,  and 
imber  of  seeds  of  the  fruit.  The 
3e  characters  seem  to  indicate 
^o  types,  upright  and  drooping, 
.d  these  tree  typos  are  closely 
[ied  with  the  fruit  types. 

When  grown  in  the  open,  persim-       Fig.  1.— An  old  persimmon  tree  which  shows 

3n  trees  rarely  reach  a  height  of  the  characteristic  checking  of  the  bark. 

feet.  In  a  dense  forest  growth  they  sometimes  reach  70  or  100 
3t,  but  that  is  uncommon.  The  characteristic  checking  of  the 
rk  of  an  old  tree,  which  is  shown  in  figure  I ,  aids  one  to  recognize 
e  species.  The  top  of  the  tree  is  usually  roundish  or  conical  in 
rm.  Large  trees  are  often  somewhat  irregular,  owing  to  the 
eaking  of  limbs  by  heavy  crops  of  fruit;  moreover,  it  is  a  character- 
ic  of  productive  trees  to  prune  themselves  by  dropping  many  of  the 
nt-bearing    twigs.     The    branches    are    always    spreading,    often 
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coming  out  almost  at  right  angles  to  the  trunk  and  then  droopi 
more  or  less,  especially  after  the  tree  has  borne  a  few  crops. 

The  leaves  are  elliptical  or  slightly  ovate  in  form,  acuminate  at  t 
apex,  measuring  from  3  to  6  inches  in  length  and  1  to  3  inches 
width,  with  a  short  petiole.  In  color,  they  are  a  dark  glossy  gre 
on  the  upper  surface  and  a  grayish  green  underneath.  Trees  dif 
markedly,  however,  in  habits  of  growth,  as  is  shown  in  figures  2, 
and  4. 

FLOWERING  HABIT. 

The  flowers  resemble  little  four-lipped  urns  of  wax,  from  one-f oui 
to  three-fourths  of  an  inch  in  length,  the  color  varying  from  a  greeni 

yellow  to  a  mil 
white.  They  a 
borne  on  short  sta 
and  appear  from  1 
last  of  April  in  1 
extreme  South  uii 
the  middle  of  Ju 
at  the  northern  lii 
of  the  per  si  mm 
habitat. 

The  trees  are  g( 
erally  dioecious ;  tl 
is,  the  pollen-beari 
and  fruit-produci 
flowers  are  borne 
separate  trees.  1 
pistillate  or  fri 
producing  flowers  j 
borne  singly,  wl: 
the  staminate  or  p 
len  -  bearing  flow 
are  generally  p 
duced  in  threes.  1 
pollen  is  very  li^ 
and     powdery,    a 


■' 

--^^ 

i4^ 

IBm^W^^ 

•^^^^Hi^^^^^^^^^^^^^^^^^^^^Msr 

Fig.  2. 


-A  persimmon  tree  of  the  upright  type  which  produces  large, 
oblate  fraits  and  is  here  used  as  a  dooryard  tree. 


while  it  is  generally  distributed  by  the  bees  that  frequent  the  tr 
in  great  numbers  during  blossoming  time  it  can  also  be  carried 
great  distances  by  the  wind. 


FRUIT  CHARACTERS. 


The  fruit  is  a  true  berry,  containing  sometimes  as  many  as  eij 
seeds  in  its  pale,  translucent  flesh.  It  varies  in  form  from  oblate 
oblong  and  in  diameter  from  three-fourths  of  an  inch  to  2  inct 
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loro  is  a  wide  range  in  color,  varying  from  yellow  to  pale  orange 
id  even  to  a  dark  red,  with  many  varietal  markings,  often  blushed 
id  covered  with  a  bluish  bloom.  When  green,  persimmons  are  gen- 
ally  very  astringent  and  puckery,  because  of  the  large  quantity  of 
nnin  contained  in  the  flesh,  but  when  thoroughly  mature  and  ripe 
e  flavor  is  rich  and  sweet,  and  the  consistency  varies  between  that 
a  baked  apple  and  a  soft  custard.  The  fruits  of  many  late  varieties 
rn  a  rich  dark  red 
id  partially  dry  on 
e  trees,  somewhat 
sembling  dates  in 
)pearance  and  fla- 
)r. 

)SSIBILITIES  OF  IM- 
PROVEMENT. 

The  season  of  the 
itive  persimmon  is 
'obably  longer  than 
at  of  any  other  wild 
ait,  both  locally  and 
^er  the  country  as  a 
hole.  In  many  sec- 
3ns  the  earliest  and 
le  latest  varieties 
ay  be  found  grow- 
g  side  by  side,  or 
,  least  within  a  few 
iles  of  each  other, 
lie  Bureau  of  Plant 
idustry  has  records 
r  both  early  and 
te  varieties  from  the 
(Uthern  part  of  Georgia  and  Florida.  In  the  District  of  Columbia 
lere  are  some  trees  which  ripen  their  fruit  in  August  and  others  on 
hich  it  hangs  until  February. 

Generally  speaking,  the  best  fruits  are  neither  the  earliest  nor  the 
test,  but  rather  those  that  ripen  just  before  the  beginning  of  the 
ee's  dormant  season.  The  latest  varieties  are  stiU  immature  when 
le  leaves  fall  or  when  they  are  killed  by  frost,  and  they  must  com- 
lete  the  ripening  process  within  themselves  instead  of  drawing 
3urishment  from  the  tree  until  they  have  grown  to  maturity. 
The  largest  as  well  as  the  best  fruits  are  those  that  ripen  about  the 
me  the  trees  shed  their  leaves.  The  early  varieties  are  nearly  all 
edium  in  size,  and  the  late  varieties  which  hang  on  until  cold  weather 


Fig.  3.— a  persimmon  tree  of  upright  habit  of  growth  which  pro- 
duces fruit  of  the  p3,Tiforra  type,  ripening  in  midseason. 
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are  generally  small.     Seedless  fruits,  as  a  rule,  are  smaller  and  earl 
than  those  with  seeds  produced  on  the  same  trees. 

The  wide  variations  shown  by  the  fruit  in  size,  color,  season 
maturity,  and  tendency  to  seedlessness,  and  by  the  trees  in  si 
shape,  and  vegetative  vigor  indicate  the  possibility  of  greatly  i 
proving  the  native  persimmon.  Up  to  the  present  time  one  essent 
factor  has  been  overlooked  in  all  attempts  at  breeding  better  varieti 
That  factor  is  the  parentage  of  the  male  or  pollen-bearing  tre 
Without  a  knowledge  of  the  characters  represented  in  the  m 
parent  there  is  no  certainty  as  to  the  results  of  the  crossing  and 
possibility  of  the  line  breeding  which  is  essential  to  the  rapid  develc 
ment  of  improved  varieties.     Definite  efforts   should  be  made 

breeding  work  to 
cure  pollen  -  beari 
trees  of  known  p 
outage.  They  shoi 
be  selected  fr 
among  trees  gro 
from  seed  produ( 
on  the  most  desira 
fruit-bearing  trees 

PRESENT  STATUS 
THE    NATIVE    PI 
SIMMON. 

Throughout  the 
gion  where  persi 
mons  are  found 
abundance  the  fr 
is  considered  as  be 
''good  for  dogs,  ho 
and  'possums."  ( 
casionally  a  fam 
is  mentioned  as  hi 
ing  lived  for  seve 
months  upon  the  f  r 
from  a  single  la: 
tree.  Twenty  or  thirty  nurserjrmen  are  selling  seedling  trees 
ornamental  planting  and  half  a  dozen  others  have  selected  nan 
varieties  of  special  merit  which  they  offer  for  the  production 
fruit. 

In  some  of  the  large  cities  and  towns  within  the  persimmon  habit 
the  wild  fruit  can  be  purchased  during  the  autumn  and  early  win 
from  the  dealers  who  occupy  the  open  stalls  in  the  public  marke 
A  few  enterprising  growers  adjacent  to  large  cities  have  built  u] 
demand  which  they  find  themselves  unable  to  supply. 


Fig.  4.— a  persimmon  tree  which  has  a  drooping  habit  of  growth  nnd 
produces  fruit  of  the  oblong  tyi)e. 
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The  methods  of  utilizing  the  persimmon  are  at  present  rather 
lited.  Fresh  fruit  is  used  in  various  ways — in  making  a  few  forms 
bread  or  pone,  in  preparing  certain  homemade  beverages  and 
eetmeats,  and  as  forage  for  the  hogs  and  dogs  which  get  most  of 
3ir  Hving  from  the  woods. 

The  object  of  this  pubUcation  is  to  set  forth  the  best  methods  of 
Dpagating  and  cultivating  persimmon  trees,  to  call  attention  to  the 
my  trees  worthy  of  propagation,  to  indicate  the  food  value  of  the 
lit,  and  to  enumerate  various  ways  in  which  persimmons  may  be 
spared. 

PROPAGATION  OF  THE  PERSIMMON. 

A.S  is  the  case  with  most  tree  fruits,  the  persimmon  does  not  repro- 
ce  its  varietal  characteristics  through  the  seed,  and  other  methods 
propagation  are,  therefore,  necessary  to  perpetuate  desirable  vari- 
es. Propagation  of  the  persimmon  by  the  methods  commonly  em- 
)yed  with  tree  fruits  is  more  difficult  than  for  such  fruits  as  the 
pie  or  the  peach.  The  methods  described  below  have  been  found 
?cessful  in  actual  practice. 

SEED  AGE. 

rhe  seeds  of  the  persimmon  are  scattered  by  mammals  and  birds 
d  in  the  natural  sequence  of  events  reach  the  ground  in  the  fall  or 
iter  without  becoming  dry.  They  are  lightly  covered  with  grass 
leaves  and  are  subjected  to  the  varying  temperatures  of  winter, 
^ays  remaining  moist.  The  following  spring  the  seeds  sprout  as 
)n  as  the  soil  becomes  warm  enough,  provided  that  the  conditions 
^ompanying  the  rise  in  temperature  do  not  dry  them  unduly. 
3ds  which  fall  under  the  trees  are  usually  too  much  exposed  to  the 
nosphere  and  dry  too  much  to  admit  of  germination. 
5eeds  that  are  gathered  for  propagating  purposes  should  be  strati- 
i  at  once.  If  they  are  allowed  to  dry  out  it  is  often  necessary  to 
tk  them  for  two  or  three  days  before  they  are  planted,  the  water 
ng  renewed  each  day  at  a  boiling  temperature. 

rhe  seed  bed  in  which  persimmon  seedlings  are  grown  should  be 
ated  on  well-drained  land  where  the  soil  is  rather  light  and  well 
3plied  with  humus.  The  ground  should  be  plowed  deep  with  a 
3soil  plow  unless  the  subsoil  is  friable  enough  to  permit  the  ready 
letration  of  the  long  taproots  which  characterize  the  growth  of 
:simmon  seedlings. 

rhe  seed  may  be  planted  either  in  the  fall  or  spring,  after  being 
ated  as  described  above.  It  is  commonly  planted  in  shallow  drills 
d  lightly  covered  with  soil  to  a  depth  of  one-half  inch  or  a  Uttle 
>re. 
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CUTTAGE. 


ROOT   CUTTINGS. 

The  roots  of  persimmon  trees  sprout  readily  when  the  top  is 
moved  or  when  the  main  stem  meets  with  serious  injury.     This 
illustrated  in  figure  5,  which  shows  the  development  of  sprouts 
the  roots  of  a  seedling  tree  two  months  after  the  removal  of  the  t( 

During  this  period  i 
seedling  had  been 
a  propagating  bed 
a  greenhouse,  un( 
artificial  heat.  T 
illustration  also  offi 
an  explanation  for  1 
occurrence  of  the  lai 
clumps  of  similar  tr( 
that  are  to  be  fou 
in  many  abandon 
fields.  At  some  tii 
the  original  tree  ^^ 
cut  off  near  the  surf  £ 
of  the  ground  and  t 
roots  sent  up  sproi 
which,  being  und 
turbed,  developed  ir 
trees  bearing  simL 
fruit. 

Roots  the  size  of 
lead  pencil  or  lar^ 
can  be  used  in  prop 
gating  the  persi] 
mon.  They  should 
cut  into  pieces  6  oj 
inches  long,  the  en 
sealed  with  grafti; 
wax,  hot  beeswax, 
pitch,  in  order  to  pi 
vent  the  decay  th 
develops  rapidly  in  the  soft,  spongy  wood,  and  the  cuttings  shou 
then  be  buried  over  winter  in  sand  or  in  a  nursery  row.  They  w 
grow  readily  the  following  spring,  provided  the  moisture  supply 
plentiful  until  they  become  well  established. 

WOOD    CUTTINGS. 

Cuttings  of  the  branches  may  be  treated  in  much  the  same  way 
root  cuttings.     Small  twigs  are  unsuitable  for  purposes  of  propag 


Fig.  5.— a  2-year-old  seedling  persimmon  tree  which  has  been  grafted. 
It  has  been  in  a  propagating  bed  in  a  greenhouse  under  artificial 
heat  for  two  months.  The  sprouts  on  the  roots  show  how  easily 
the  roots  may  be  used  as  a  means  of  propagating  the  variety. 
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n  (1)  because  they  lack  sufficient  substance  to  produce  the 
lus  and  root  formation  and  (2)  because  it  is  extremely  difficult 

prevent  the  organisms  of  decay  from  entering  the  soft,  porous, 
^ear-old  wood.  The  cuttings  should  be  waxed  or  pitched  at  both 
is  and  buried  until  well  callused  and  the  roots  have  started, 
ey  may  then  be  planted  in  a  nursery  row  and  vegetative  growth 
30uraged. 
Wood  2  or  3  years  old  may  be  selected  for  cuttings,  but  care  must 

exercised  to  procure  good,  strong  buds.  The  cuttings  may  be 
5:en  at  any  time  after  the  trees  become  dormant  in  the  fall  and 
Ly  be  placed  in  cold  storage  or  in  sand  until  wanted.  It  is  most 
portant,  however,  that  the  ends  of  the  cuttings  should  be  dipped 
mediately  into  melted  wax  in  order  to  exclude  the  air.  If  they 
ve  been  exposed  for  even  a  few  hours  they  should  be  retrimmed 
d  waxed  before  being  put  in  cold  storage  or  sand. 

GRAFTAGE. 

rhose  who  have  trees  bearing  exceptionally  fine  persimmons  will 
d  the  different  methods  of  grafting  admirally  adapted  to  top- 
rking  the  worthless  trees  about  the  place  with  the  better  varieties, 
as  changing  them  to  useful  fruitfulness. 

Fop-worked,  or  grafted,  portions  of  old  trees  will  bear  two  or  three 
ITS  earlier  than  trees  which  come  from  buds  or  grafts  on  1  or  2 
IT  old  stocks.  These  seedling  stocks,  budded  or  grafted  with 
lelccted  variety,  will  bear  one  or  two  years  earlier  than  those  pro- 
ced  from  cuttings. 

Fhe  scions  to  be  used  in  chip  budding,  cleft  grafting,  and  whip 
ifting  should  be  cut  during  late  winter.  All  scions  should  be  kept 
)1  and  moist  until  used.  The  budding  and  grafting  should  be 
tie  as  soon  as  the  trees  which  are  to  be  grafted  start  to  grow. 
Because  of  the  similarity  in  the  operations  of  budding  and  grafting 
)y  are  here  treated  together  under  the  general  heading  of  graftage. 
e  various  methods  which  have  been  found  to  be  best  adapted  to 
3  persimmon  are  here  discussed. 

SELECTION    OF   SCIONS    AND    BUD    STICKS. 

When  selecting  scions  or  bud  sticks  care  must  be  exercised,  just  as 
icn  propagating  by  wood  cuttings,  to  procure  wood  with  strong, 
11-doveloped  buds.  On  twigs  of  the  last  season's  growth  the  best 
ds  are  generally  near  the  base,  where  they  are  supported  on  more 
iture  wood  than  those  near  the  tip.  In  wood  more  than  a  year 
I,  most  of  the  buds  near  the  tip  have  already  produced  branches, 
Lis  making  this  portion  of  the  twig  unsuitable  for  use  in  budding 
grafting. 

The  method  employed  in  budding  persimmons  largely  determines 
3  character  of  the  wood  that  should  be  selected  as  a  source  of  buds. 
2352°— Bull.  685—15 2 
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For  the  common  shield  or  T  bud,  the  basal  half  of  the  new  grow 
is  preferable  because  the  bark  is  thinner  than  that  on  older  woe 
and  the  buds  fit  closer  and  better  than  where  wood  with  older  ai 
thicker  bark  is  used.  Moreover,  the  buds  near  the  base  of  the  ne 
wood  are  better  than  those  toward  the  tip,  because  the  latter  are  i 
irregular  in  outline  that  it  is  difficult  to  fit  them  closely  to  the  stoc 
When  the  chip-bud  method  is  used  it  is  essential  that  the  hi 
stick  have  sufficient  body  to  allow  the  removal  of  the  bud  with 
clean,  solid  chip  adhering  thereto.  A  bud  stick  should  never  1 
larger  than  the  stock  on  which  the  buds  are  to  be  worked.  If  it 
too  large  in  relation  to  the  size  of  the  stock  which  is  to  receive  t] 
bud,  the  chip  will  be  so  broad  and  flat  that  it  can  not  be  proper 

fitted  into  any  notch  which  it 
possible  to  make  in  the  stock. 

For  annular  or  patch  buddin 
the  most  satisfactory  buds  a 
those  taken  from  wood  that 
2,  3,  or  even  4  years  old.  Sue 
buds  are  but  lightly  attached 
the  wood  and  have  a  good  bod 
of  bark,  which  makes  them  eai 
to  handle  and  not  liable  to  d] 
out.  Buds  taken  from  near  tl 
base  of  large,  vigorous,  new  shoo 
will  also  give  good  results. 

The  various  methods  of  bu( 
ding  and  grafting  that  ha^ 
proved  satisfactory  in  propaga 
ing  the  persimmon  have  been  d 
scribed  in  detail  in  publicatioi 
of  the  Department  of  Agriculture  relating  to  other  fruits  and  to  nut 
For  convenience  in  the  present  connection,  extracts  from  these  pul 
lications  are  inserted  below. 


d 


d 


Fig.  6.— The  dillereiit  steps  in  shield  or  T  budding: 
c,  Cutting  the  bud;  6,  prepariag  the  stock;  c,  in- 
serting the  bud;  d,  tying. 


SHIELD    OR 


BUDDING. 


The  height  at  which  buds  are  inserted  [where  small  seedling  stocks  are  used]  vari 
with  the  operator.  In  general,  the  nearer  the  ground  the  better.  The  cut  for  tl 
reception  of  the  bud  is  made  in  the  shape  of  a  letter  T.  (Fig.  6,  6.)  Usually  tl 
crosscut  is  not  quite  at  right  angles  with  the  body  of  the  tree,  and  the  stem  to  the 
starts  at  the  crosscut  and  extends  toward  the  root  for  an  inch  or  more.  The  flaps 
bark  caused  by  the  intersection  of  the  two  cuts  are  slightly  loosened  with  the  ivoj 
heel  of  the  budding  knife,  and  the  bud,  grasped  by  the  leaf  stem  as  a  handle,  is  place 
under  the  flaps  and  firmly  pushed  in  place  until  its  cut  surface  is  entirely  in  conta 
with  the  peeled  body  of  the  stock.  (Fig.  6,  c.)  A  ligature  is  then  tightly  draw 
about,  above,  and  below  the  bud,  to  hold  it  in  place  until  a  union  shall  be  forinr^( 


1  Corbett,  L.  C.    The  propagation  of  plants.    Farmers'  Bulletin  157,  pp.  22-23. 
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)     Bauds  of  raffia  about  8  or  lOiuches  long  make  a  most  convenient  tying 

srial.     As  soon  as  the  buds  have  united  with  the  stock  the  ligature  should  be  cut, 

-der  to  prevent  girdling  the  stock.     This  done,  the  operation  is  coniplete  until  the 

wing  spring,  when  all  the  trees  in  which  the  buds  have  "taken  "  shpulcl  have  the 

cut  off  just  above  the  bud. 

.hield  budding  may  be  done  at  any  time  \^'kf7n  tlie  trees  are  in 

orous  growth  and  when  well-matured  buds  of  the  curreiit  season's 

wth  can  be  obtained.     This  period  usually  extends  from 'July  to 

itember.     When  budding  seedlings  it  may  sometimes  be  necessary 

ielay  the  operation  until  the  latter  part  of  the  season,  in  order  that 
stock  may  develop  to  a  satisfactory  size;  but  when  top-working 

er  trees  by  this  method  well- 
eloped  buds  may  be  handled 

Bnever  the  trees  are  in  a  vigor- 
condition  of  growth.    Figure  7 

ws  a  branch  of  a  young  per- 

mon  tree  on  which  a  shield 

r  bud  has  made  considerable 

wth. 

)ome  of  the  precautions  which 

tias  been  found  important  to 

icrve  when  propagating  pecans 

equally  applicable  in  the  prop- 

ition    of     persimmons.      The 

owing  directions  for  budding 

;ans  according  to  the  various 

thods  are  therefore  presented 

•e.i 


ANNULAR    BUDDING. 


Fig.  7.— a  shield  or  T  bud  after  considerable  growth 
has  been  made. 


he  process  [of  annular  budding]  is  also 
wn  as  ''ring"  and  "flute"  budding, 
i  performed  during  the  midsummer  months  at  such  time  as  the  bark  is  found  to  slip 
ease)  most  readily.  In  some  seasons  this  period  may  be  very  brief,  lasting  only  a 
days,  while  in  other  years  the  time  during  which  annular  budding  may  be  success- 
y  performed  extends  over  a  period  of  several  months.  In  the  latitude  of  southern 
Tgia  it  is  not  uncommon  for  this  method  to  be  successful  from  as  early  as  May  10 
il  late  in  July  or  even  in  August. 

nnular  budding  consists  merely  in  transferring  a  ring  of  bark  to  which  is  attached 
id  of  the  desired  variety  from  a  bud  stick  ^  to  the  trunk  or  branch  of  another  tree  in 
:e  of  a  similar  ring  of  bark  previously  removed.  Specially  designed  tools  have 
n  devised  for  the  purpose  of  cutting  the  rings.  Two  ordinary  propagating  knives 
ing  single  blades  may  be  fastened  together  and  made  to  answer  the  purpose, 
lough  they  are  less  liable  to  make  uniform  incisions.  Cut  a  ring  of  bark  from  the 
•k  with  one  of  the  tools,  slit  it  with  a  single-bladed  knife,  and  lift  from  its  bed  or 
atrix,"  as  it  is  technically  called.     Discard  this  bark  and  from  the  bud  stick 


1  Reed,  C.  A.    The  pecan.    Bureau  of  Plant  Industry  Bulletin  251,  pp.  25-31. 

2  The  bud  stick  is  a  branch  cut  from  a  tree  of  the  variety  to  be  propagated. 
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remove  a  similar  ring,  in  the  center  of  which  is  a  dormant  bud.  The  bark  of  the  b 
stick  should  be  slit  oa.tke  side  opposite  the  bud.  Immediately  place  this  ring  in  t 
space  left  b^y  ijejncj^ing  tae  bark  from  the  stock  and  wrap  at  once  with  waxed  cloi 
tald,Tig,car<^^iif?t  to  cover  the  t)ilci  (fig.  8). 

',  •-,       ^  ^^»       \j'.'..'  PATCH   BUDDING. 

WhpR  the  annular *method  is  used  it  is  obvious  that  the  stock  and  scion  must  be 
nearly  ihe  same  size.     If  the  bud  stick  is  slightly  larger  than  the  stock  a  portion  of  t 

bark  to  which  the  bud 
attached  may  be  cut  a'w 
so  that  the  two  ends 
the  ring  just  meet  arou 
the  stock.  If  the  bud  st: 
should  be  smaller  than  1 
stock,  a  strip  of  bark  on  1 
latter  may  be  left  in  p( 
tion  to  complete  the  ri 
In  actual  practice,  rii 
which  extend  only  par 
around  the  stock  are  m 
commonly  used.  Si 
process,  however,  is  ] 
true  annular  budding,  ' 
cause  any  bark  which  * 
tends  only  partly  arou 
the  stock  ismerely  apati 
It  is  to  this  deviation  fr 
the  annular  method 
budding  that  the  te 
"  patch  budding  "  has  b( 
applied.  Atoolspecia 
designed  for  patch  bi 
ding  consists  of  four  tl 
steel  blades  fastened 
gether  in  the  form  o: 
rectangle,  five-eighths 
an  inch  wide  by  1  in 
long,  and  is  used  aa 
punch. 

A  cut  is  made  in  the  bj 
of  the  bud  stick  about  h 
an  inch  in  width  by  thi 
times  as  long,  in  the  c< 
ter  of  which  is  the  bi 
The  piece  of  bark  so  o 
lined  is  removed  from  t 
bud  stick  and  laid  o^ 
that  of  the  stock.  Usi 
this  as  a  pattern,  incisi( 
are  then  made  around 
in  the  bark  of  the  sto( 
The  pattern  is  then  removed,  the  section  of  bark  outlined  in  the  stock  is  lift( 
and  the  bark  from  the  bud  stick  is  put  in  its  place.  Some  varieties  of  the  pecan  i 
more  difficult  to  bud  successfully  than  others;  with  such  varieties  the  annular  methc 
or  a  near  approach  to  it,  is  generally  most  successful. 

With   the  average  sorts,  however,  the    tendency   among   the  more   expcrieuc 


£^J.Sclu^, 


Fig.  8.— Annular  budding,  a,  Bud  stick  from  which  the  bud  has 
been  removed;  b,  the  bud  ready  for  insertion  in  the  matrix  of  the 
stocJc;  c,  the  stock  ready  to  receive  the  bud;  d,  the  bud  after  being 
placed  in  position  and  carefully  wrapped;  e,  growth  taking  place,  the 
wrapping  having  been  removed;  /,  growth  from  the  bud  supported 
by  being  tied  to  the  stock  {g)  above  the  union.  Note  the  scars  above 
the  union,  where  the  buds  were  removed  in  order  to  direct  the  flow 
of  sap  to  the  new  bud. 


nurserymen  is  much  inclined  to  favor  the  patch  method. 
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Phe  buds  best,  suited  to  annular  or  patch  budding  are  those  in  the  axils  of 
i  leaves  at  the  base  of  th(^  current  season's  growth.  It  is  well  worth  the  time 
luired  to  clip  the  leaves  away,  close  to  the  buds,  10  days  or  2  weeks  before 
3  bud  is  wanted,  for  by  so  doing  the  wound  will  heal  over  before  the  bud  is 
xled;  otherwise  a  serious  lessening  of  the  vigor  of  the  bud  through  evapora- 
Q  may  take  place. 

CARE    OF    ANNULAR    AND   PATCH    BUDS. 

11  annular  budding  the  added  ring  of  bark  sometimes  unites  with  the  stock  promptly, 

•mitting  the  upward  flow  of  sap  to  proceed  without  much  interference.     When  this 

he  case  the  top  should  be  carefully  pruned  back  to  such  a  degree  as  is  necessary  to 

ect  sufficient  sap  into  the  new  bud  to  cause  it  to  swell.     This  pruning  should  not 

done  with  too  great  severity,  as  an  oversupply  of  sap  is  liable  to  accumulate  under 

!  bark  of  the  new  bud  and  cause  it  to  decay,  or,  as  it  is  termed.  "  to  drown  "  the  bud, 

the  tree  is  young  and  the 

wth  has  been  rapid,  pre- 

ition  should  be  exercised 

cutting  back  the  top,  in 

er  not  to  expose  the  ten- 

•  bark  to  the  heat  of  the 

I.    A  sufficient  amount  of 

^age  should  be  left  as  a 

itection  from  the  hot  sun. 

the  supply  of  sap  be  lim- 

1.  it  will  be  well  to  cut 

;  all  buds  in  the  top  of 

I  stock,  as  shown  in  figure 

All  dormant  buds,  both 
)ve  and  below  the  new 
1,  should  be  rubbed  off 

soon  as  they  begin  to 
ill.  The  wrapping  about 
!  new  bud  must  be  cut  as 
n  as  growth  begins.  As 
I  union  of  a  bud  with  a 
ck  made  by  any  method 
budding  is  at  first  merely 
i  uniting  together  of  bark 
1  not  of  wood,  it  is  neces- 
ily  weak  during  the  first 
T  months.    To  avoid  dan- 

of  breaking  out  at  the 
d,  the  new  tops  should  be 
(vided  with  extra  support, 
r  this  purpose  side  stakes 
ven  into  the  ground  are 
aetimes  used,  but  these 
'■  expensive  and  unneces-  ^ig. 
y.  By  leaving  a  stub  of 
)  original  top  8  or  10  inches 
g,  entirely  denuded  of  foliage  (fig.  8),  the  new  top  may  be  quickly  tied  to  it,  and 
en  no  longer  needed  the  dead  stub  may  be  cut  away  close  to  the  union. 


S^J.ScUtt:, 


.—Chip  or  "dormant"  budding,  a,  The  bud  stick;  b,  the 
bud  ready  for  iiisertion;  c,  the  bud  inserted  in  the  matrix  of  the 
stock;  d,  the  bud  securely  tied  in  place. 


CHIP    BUDDING. 


Propagation  by  chip  budding  is  performed  in  the  early  spring  or  late  in  the  dormant 
riod.     Because  of  being  done  at  this  season  it  is  also  known  as  "  dormant"  budding. 
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With  a  sharp  knil'e  a  downward  cut  is  made  below  the  bud  on  the  bud  stick  to  a  depi 
of  perhaps  one-eighth  of  an  inch.  Raising  the  knife  to  a  point  above  the  bud,  a  loi 
downward  cut  is  made,  which  meets  the  lower  end  of  the  first  cut,  and  the  bud 
removed  with  a  chip  attached,  as  shown  in  figure  9.  A  similar  chip  is  removed  fro 
the  stock,  and  the  desired  bud  is  put  in  its  place.  This  should  be  carefully  wrappt 
with  such  material  as  will  hold  the  cambium  layers  of  the  stock  and  the  bud  firm] 
together  on  at  least  one  side. 

Subsequent  treatment  similar  to  that  already  described  for  annular  and  patch  bu^ 
ding  should  be  given  young  trees  propagated  in  this  summer. 

Trees  of  the  pecan  species  are  difficult  to  propagate  asexually;  that  is,  neither  bu< 
nor  scions  "take"  with  the  readiness  of  ordinary  fruit  trees.     The  inexperienc( 


Fig.  10.— a  chip  bud  on  a  branch  after  the  bud 
inserted  had  made  considerable  growth. 

operator,  therefore,  must  expect  a  very  low 
percentage  of  living  buds  as  the  result  of  his 
first  attempts.  Skilled  propagators,  how- 
ever, are  now  so  successful  that  under  favor- 
able conditions  the  percentage  of  failures  is 
no  longer  a  matter  of  consequence. 

No  attempt  to  bud  pecans  should  be  made 
on  rainy  days,  or  in  early  mornings  follow- 
ing heavy  dews.  Some  nurserymen  even  go 
so  far  as  to  select  their  men  for  budding  the 


Fig.  11.— Method  of  using  a  bud  protector  on 
chip  bud.  The  protector  may  be  used  in 
similar  manner  in  all  of  the  different  forn 
of  budding.  A,  stock;  B,  B,  waxed  clol 
protectors;  C,  chip  bud  fitted  into  notch  i 
stock;  X>,  protector  in  position  over  the  bu( 

E,  protector  and   bud   wrapped  and   tie< 

F,  F,  scars  of  buds  removed  from  stocl 
(Adapted  from  drawing  in  American  Fru 
and  Nut  Journal,  a'-oI.  6,  whole  no.  94,  p.  23.) 


pecan,  assigning  those  who  perspire  most 
freely  to  other  duties.  Extremely  hot  days  should  be  avoided,  especially  if  acconc 
panied  by  drying  winds.  Moderately  cool,  cloudy  days  without  wind  or  rain  are  th 
best  for  pecan  budding. 
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P^igure  10  shows  a  persimmon  chip  bud  which  has  made  consider- 
le  growth. 


PROTECTION    OF   BUDS. 


A  very  satisfactory  means  of  affording  protection  to  buds  inserted 
'  any  of  the  foregoing  methods  is  shown  in  figure  1 1 .  These  waxed 
ields  are  intended  as  a  substitute  for  the  waxed  strips  previously 
3ntioned,  and  their  preparation  and  use  has  been  described  as 
llows '} 

[n  making  the  waxed  wrappers,  old  domestic  from  worn  bed  sheets  or  undergarments 
y  be  used .  Tear  it  in  to  strips  2  feet  long  and  6  inches  wide ;  then  fold  it  into  squares 
i  dip  it  into  a  tin  plate  of  hot,  melted  beeswax.  The  wax  will  strike  through 
itantly,  and  then  the  strips  may  be  held  up  by  one  end  and  the  surplus  wax  allowed 
drip  back  into  the  tin  plate.  When  cool,  the  cloth  may  be  torn  into  *  -^  * 
lares  of  proper  size.  No  pressing  or  squeezing  is  necessary.  The  beeswax  answers 
i  purpose  in  every  way:  its  saves  the  buds,  and  that  is  the  end  in  view.     These 


\.  12.— Cleft  graft:  a,  Stock  being  split  by  spe- 
ial  grafting  tool;  b,  scion  ready  for  insertion; 
,  scion  in  place  ready  for  waxing. 

appers  may  be  left  on  the  buds  the 
lole  season.     When  the  bud  shoots  are 

inch  or  so  in  length,  the  strings  may 

unwound  from  so  much  of  the  wrap- 
rs  as  cover  the  buds;  but  tie  the  upper 
d  of  the  wrapper,  which  is  above  the 
d,  firmly  to  the  projecting  stub.  The 
elets^  in  the  wrappers  will  open  as  the 
d  shoots  grow,  and  protection  will  be 
orded  against  hot  suns  and  chilly 
;hts. 

CLEFT   GRAFTING.^ 

rhis    style    of    graft    is    particularly 

apted    to    large    trees    when   for   any 

ison  it  becomes  necessary  to   change 

3  variety 

if  ted. 

k  branch  1  or  1^  inches  in  diameter  is  severed  with  a  saw.     Care  should  be  taken 

It  the  bark  be  not  loosened  from  any  portion  of  the  stub.     Split  the  exposed  end 

th  a  broad,  thin  chisel  or  grafting  tool  (fig.  12,  a).     Then  with  a  wedge  or  the  wedge- 

iped  prong  at  the  end  of  the  grafting  tool  spread  the  cleft  so  that  the  scions  (fig.  12,  b) 

ly  be  inserted  (fig.  12,  c). 

1  American  Fruit  and  Nut  Journal,  v.  6,  no.  94,  p.  22. 

2  The  eyelet  referred  to  is  the  small  hole  in  the  center  of  the  protector  shown  in  flgure  11. 

3  Corbett,  L.  C.    The  propagation  of  plants.    Farmer's  Bulletin  157,  pp.  17-18. 


Fig,  13.— a  cleft  graft  made  on  a  small  branch. 
Branches  too  large  to   be  worked  by  other  methods   can   be  cleft- 
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The  scion  should  consist  of  a  portion  of  the  previous  season's  growth  and  eliould  ))e 
long  enough  to  have  two  or  three  buds.  The  lower  end  of  the  scion,  which  is  to  be 
inserted  in  the  cleft,  should  be  cut  into  the  shape  of  a  wedge,  having  the  outer  edije 
thicker  than  the  other.  In  general,  it  is  a  good  plan  to  cut  the  scion  so  that  the  lowest 
bud  will  come  just  at  the  top  of  this  wedge,  so  that  it  will  be  near  the  top  of  the  stock. 
The  importance  of  having  an  intimate  connection  between  the  growing  tissues  of  Ijoth 
scion  and  stock  can  not  be  too  strongly  emphasized,  for  upon  this  alone  the  success  of 

grafting  depends.  To 
make  this  contact  of  the 
growing  portions  doubly 
certain,  the  scion  is  often 
set  at  a  slight  angle  with 
the  stock  into  which  it  is 
inserted,  in  order  to  cause 
the  growing  portions  of 
the  two  to  cross. 

After  the  scions  ha\e 
been  set  the  operation  of 
cleft  grafting  is  completed 
by  covering  all  cut  sur- 
faces with  a  layer  of  grnft- 
ing  wax. 

Cleft  grafting  has 
given  satisfactory  re- 
sults with  the  p(>r- 
simmon,  hoth  on  tlie 
branches  (fig.  ]  3)  and 
at  the  crown  (fig.  14). 

WHIP   GRAFTING.^ 

Whip  grafting  is  the 
style  almost  universally 
used  in  root  grafting.  It 
has  the  advantage  of  being 
well  adapted  to  small 
plants. 

The  graft  is  made  l)y 
cutting  the  stock  off  diag- 
onally— one  long  smooth 
cut  with  a  sharp  knife,  as 
shown  in  figure  15,  a. 
Place  the  knife  about  one- 
third  of  the  distance  from 
the  end  of  the  cut  surface, 
at  right  angles  to  the  cut, 
and  split  the  stock  in  the 
direction  of  its  long  axis. 
Cut  the  lower  end  of  the 
scion  in  like  manner  (fig. 
15,  6 j ,  and  when  the  two  parts  are  forced  together,  as  shown  in  figure  15,  c,  the  cut  surfaces 
will  fit  neatly  together,  and  one  will  nearly  cover  the  other  if  the  scion  and  stock  are  of 


Fig.  14.— A  cleft  graft  made  at  the  crown,  the  soil  which  normally 
covered  the  union  having  been  removed  in  order  to  show  the  parts 
1o  better  advantage. 


Corbett,  L.  C.    The  propagation  of  plants.    Farmers'  Bulletin  157,  pp.  18-19. 
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he  same  size.  A  difference  in  diameter  of  the  two  parts  to  be  united  may  be  disre- 
garded unless  it  be  too  great.  After  the  scion  and  sto(.'k  have  been  locked  together,  as 
hown  in  figure  15,  c,  they  should  be  wrapped  with  five  or  six  turns  of  waxed  cotton 
o  hold  the  parts  firmly  together. 

While  top  grafting  may  be  done  in  this  way  (fig.  16),  it  is  in  root  grafting  that  the 
vhip  graft  finds  its  distinctive  field.  When  the  roots  are  cut  into  lengths  of  2  to  5  or  6 
nches  to  bo  used  as  stocks,  the  operation  is  known  as  piece-root  grafting.  Sometimes 
he  entire  root  is  used. 

In  ordinary  propagation  by  means  of  whip  grafts,  the  scion  is  cut  with  about  three 
)uds,  and  the  stock  is  nearly  as  long  as  the  scion.  The  graft  is  so  planted  as  to  bring 
he  union  of  stock  and  scion  not  very  far  below  the  surface  of  the  ground. 

CARE    OF    WHIP    GRAFTS.^ 

When  grafted  by  the  whip-graft  method  -the  young  trees  will  require  little  subse- 
[uent  attention  other  than  pruning  and  ordinary  cultivation.  When  the  root  is  that 
if  a  very  young  tree  there  will  be  no  danger 
>f  the  supply  of  plant  food  being  such  as  to 
nduce  a  growth  of  top  that  is  too  rapid,  as  is 
requently  the  case  with  cleft  grafts,  espo- 
■ially  in  the  tops  of  old  trees.  '\\Tiile  tempo- 
ary  staking  as  a  support  to  the  union  is  not 
lecessary,  in  numerous  cases  stakes  will  be 
lighly  essential  to  insure  erect  growth.  The 
noisture  of  the  ground  causes  the  wrapping 
naterial  to  decay  in  the  course  of  a  few 
veeks,  and  it  is  therefore  not  necessary  to 
•ut  the  bands. 

The  operation  of  grafting  most 
riiits  is  generally  successful  if  per- 
ormed  in  the  spring  when  the  tre^ 

ire    still    dormant,    or   even    after    /  Pi' Wll  ^  '  IImII 

growth  has  started  slightly,  provided 
h.G  scions  are  entirely  dormant.  In 
ihe  case  of  the  persimmon,  however, 
nuch  more  satisfactory  results  appear  to  be  obtained  when  the  graf t- 
ng  is  delayed  until  the  trees  have  definitely  started  into  new  growth, 
rhe  scions  must  be  kept  dormant. 

In  all  of  the  various  methods  of  budding  and  grafting  the  per- 
dmmon  it  is  of  the  utmost  importance  that  the  cut  surfaces  of  both 
3ark  and  wood  be  protected  with  as  little  delay  as  possible  from 
jhemical  change  due  to  exposure  to  the  air.  Protection  is  afforded 
3y  covering  the  wounds  with  grafting  wax,  waxed  cloth,  or  similar 
ie  vices. 

STOCKS  AND  NURSERY  TREES. 

The  stocks  in  the  nursery  row  should  stand  at  least  6  inches  apart, 
:o  afford  space  for  root  development  and  to  give  the  workmen  plenty 
3f  room  when  the  trees  are  budded  or  grafted.     The  young  trees 


Fig.  15.— Whip  graft:  a,  Stock  prepared;  b, 
scion  prepared;  c,  stock  and  scion  fitted 
together  ready  for  tying. 


1  Reed,  C.  A.     The  pecan.    Bureau  of  Plant  Industry  Bulletin  251,  p.  25. 
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FAiniEKS      HrLI.KTIX: 


in  the  nursery  should  receiver  inir  cultivPotion,  and  the  roots  should 
he  pruned  each  year  with  a  tree  digger  or  spade  in  order  to  keep  the 
root  system  small  enough  to  he  handled  with  ease  when  the  trees  are 
dug.  The  2-year-old  roots  are  always  preferable  for  stocks.  Older 
roots  which  are  small  enough  to  be  easily  handled  are  likely  to  be 


Fig.  16.— a  whip  graft  after  at-  ^ 
taining  considerable  growth, 

stunted,  and  1 -year- 
old  roots  must  be  very 
thrifty  to  produce  the 
desired  growth  in  the 
graft. 

Trees  which  have 
been  produced  under 
conditions  favorable 
for  development  may 
be    planted    in    their 

permanent  location  after  they  have  made  one  season's  growth  in  the 
nursery.  Some  varieties,  however,  are  much  more  vigorous  than  others. 
It  inay  be  advisable  to  grow  the  weaker  sorts  in  the  nursery  for  two  years 


Fig.  17.— Persimmon  trees  after  making  one  season's  growth  in  the 
nursery.  These  trees  were  propagated  by  grafting  on  seedling 
stocks.  The  bundle  on  the  left  is  the  Golden  Gem  variety;  on  the 
right,  the  Miller.  The  largest  trees  are  4  to  5  feet  tall.  The  dif- 
ference in  the  size  of  the  trees  in  the  two  bundles  is  due  to  the  dilTer- 
ence  in  the  natural  vigor  of  grov'th  of  these  two  sorts. 
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lefore  transplanting  them.  Figure  17  shows  two  varieties  of  grafted 
.ersimmon  trees  that  have  made  one  season's  growth  in  the  nursery. 
On  account  of  the  very  long  taproot  which  persimmon  trees  ha- 
•itually  develop,  particularly  when  propagated  on  seedling  stocks, 
luch  care  must  be  exercised  to  avoid  undue  injury  to  the  root  sys- 
ems  when  the  trees  are  dug  from  the  nursery.  Moreover,  because 
f  the  deep-rooting  habits  of  these  trees  a  deep  soil  should  be  selected 
or  their  permanent  location. 

CULTIVATION  OF  THE  PERSIMMON. 

PLANTING. 

The  transplanting  of  the  young  trees  may  be  done  at  any  time 
uring  the  dormant  period,  from  late  autumn  to  early  spring,  when 
he  roots  can  be  protected  from  freezing  temperatures  and  evapora- 
ion  and  when  the  soil  is  in  a  suitable  condition  for  handling.  If  the 
rees  have  been  properly  taken  up  without  undue  injury  to  the 
oots,  the  tops  will  need  little  or  no  pruning.  If,  on  the  other  hand, 
he  root  systems  have  been  severely  reduced,  the  tops  should  be 
Leaded  back  until  the  total  length  of  branches  and  trunks  corre- 
ponds  in  a  general  way  to  the  total  length  of  the  main  roots.  Wounds 
n  both  tops  and  roots  should  be  waxed  as  soon  as  made. 

Young  persimmon  trees  have  large,  deep  root  systems  and  should 
le  planted  2  or  3  inches  deeper  in  the  orchard  than  they  w^ere  in  the 
Lursery  row.  In  setting  them  out  the  soil  should  be  packed  thor- 
lughly  around  the  roots.  A  round-pointed  wooden  tamp  is  a  very 
erviceable  tool  with  which  to  make  the  earth  compact  as  the  hole 
5  fiUed  up.  The  planting  plan  varies  with  the  type  of  tree  desired, 
f  it  seems  desirable  to  grow  low-headed  trees  with  the  expectation 
if  producing  large  fruit  that  can  be  readily  picked  by  hand,  the  per- 
aanent  trees  should  be  placed  at  least  16  or,  better  still,  20  feet 
Lpart  each  way.  If,  however,  a  large  bulk  of  fruit  is  desired  as  stock 
eed  to  be  scraped  from  the  ground  or  picked  up  by  animals,  a  fair 
legree  of  success  may  be  expected'if  the  trees  are  planted  10  feet 
ipart  each  way. 

TILLAGE. 

Probably  the  persimmon  can  be  more  successfully  intercropped 
ihan  any  other  fruit  tree,  owing  to  the  depth  of  its  root  system, 
blackberries,  dewberries,  strawberries,  and  vegetables  thrive  very 
veU  among  persimmons  until  the  shade  becomes  too  dense.  When 
;he  trees  shade  the  ground,  it  is  best  to  seed  down  the  orchard  if  it 
s  to  be  used  as  a  run  for  chickens,  calves,  pigs,  or  other  animals  and 
jhe  fruit  used  as  stock  feed.  If  it  is  planned  to  produce  fruit  -for 
narket  purposes,  however,  the  same  cultivation  should  be  given  the 
ground  as  in  a  commercial  orchard  of  peach  or  other  fruit  trees. 
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PRUNING. 

The  pruning  of  the  persimmon  varies  with  the  variety.  There  is 
a  tendency  for  the  tree  to  prune  itself,  as  many  of  the  fruit-bearing 
twigs  die  and  drop  off  with  their  fruit,  thus  making '  the  natural 
open  growth  of  the  trees  still  more  open  and  reducing  to  a  minimum 
the  necessity  for  pruning.  There  are  two  points,  however,  which 
should  be  borne  in  mind:  (1)  The  upright  tendency  of  some-©f  the 
most  vigorous  varieties  should  be  checked  by  pinching  off  the  tender 
growing  tips  as  they  get  out  of  reach,  and  (2)  those  trees  that  do  not 
prune  themselves  sufficiently  to  keep  the  top  well  open  should  be 
thinned  by  removing  entire  limbs  either  main  or  secondary.  This 
practice  is  preferable  to  opening  the  tops  by  thinning  out  the  small 
branches  and  thus  leaving  the  larger  limbs  bare  for  a  considerable 
portion  of  their  length.  Thinning  admits  light  and  air,  and  at  the 
same  time  a  stronger  vegetative  growth  is  induced ;  the  result  is  that 
the  size  of  the  fruit  is  kept  uniform  and  the  crops  are  made  more 
regular  by  reducing  the  tendency  to  overbear  on  alternate  years. 

All  wounds  should  be  painted  or  otherwise  covered  as  soon  as  made, 
in  order  to  prevent  the  wood  from  drying  or  dying  back  and  decay 
from  entering  the  body  of  the  trees. 

DISEASES  AND  INSECT  PESTS. 

The  persimmon  is  exceptionally  free  from  the  attacks  of  diseases 
and  insect  pests.  Probably  the  most  important  of  the  insect  ene- 
mies of  the  persimmon  is  the  hickory  twig  girdler.  The  following 
brief  account  of  the  life  history  and  habits  of  this  insect,  prepared 
for  this  bulletin  by  the  Bureau  of  Entomology,  may  be  of  interest  to 
those  who  anticipate  growing  the  persimmon : 

The  hickory  twig  girdler,  Ondderes  cingulata  Say,  makes  its  appearance  about  the 
middle  of  August  and  may  be  found  until  the  first  of  October.  It  begins  depositing 
its  eggs  about  the  latter  part  of  August  and  continues  the  process  well  into  October. 
The  eggs  hatch  in  from  seven  to  nine  days  after  deposition,  and  the  young  larva  begins 
to  feed  on  the  inner  bark  and  wood  at  the  point  where  the  egg  was  inserted  beneath 
the  bark.  As  the  larva  increases  in  size  it  continues  to  feed  on  the  wood,  going  deeper 
into  the  twig,  and  by  the  time  its  full  growth  has  been  attained  it  often  completely 
hollows  out  the  twig  for  some  little  distance  from  the  point  where  it  began  work. 
Some  of  the  larvae  attain  their  full  growth  and  begin  transformation  to  pupae  about 
the  first  of  August.  Others  do  not  make  this  change  until  near  the  middle  of  Sep- 
tember. The  pupal  stage  lasts  from  10  to  14  days,  when  the  insects  transform  to 
adults  and  emerge  from  the  twigs  where  they  have  spent  their  lives.  Several  days 
pass  before  they  begin  laying  their  eggs  in  the  small  limbs  and  twigs. 

The  injury  caused  by  this  insect  occurs  in  the  process  of  oviposition.  The  adult 
gnaws  a  small  hole  in  the  bark,  usually  just  above  or  just  below  a  bud,  and  the  egg 
is  inserted  beneath  the  bark  by  means  of  the  ovipositor.  Several  eggs  are  usually 
deposited  in  a  twig  in  this  manner,  and  the  insect  then  begins  girdling  the  twig  beneath 
the' point  of  oviposition  by  gnawing  out  small  pieces  of  the  bark.  A  ring  is  thus  made 
around  the  twig,  perhaps  a  third  of  the  way  through,  weakening  it  to  such  an  extent 
that  it  is  broken  off  by  the  wind  during  the  winter  or  the  following  spring.  The 
trees  are  often  severely  injured  by  having  the  young  growth  pruned  off  in  this  manner. 
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In  order  to  control  this  insect  the  twigs  should  be  picked  up  from  the  ground  in 
une  or  early  July.  All  twigs  which  are  found  at  this  time  have  been  girdled  and 
iroken  from  the  tree  and  should  be  collected  and  burned  in  order  to  destroy  the 
Qsects  which  are  inside  them. 

USES  OF  THE  PERSIMMON  TREE. 

The  largest  purchases  of  persimmon  wood  are  made  by  the  manu- 
acturers  of  cotton-mill  supplies,  who  use  the  timber  in  making 
)obbins.  The  wood  is  well  suited  for  this  work,  as  it  is  strong, 
lomparatively  light,  hard,  elastic,  and  close  grained,  taking  a  high 
)olish.  Shoe  lasts  are  also  made  to  some  extent  from  persimmon 
^ood. 

The  tree  has  some  value  for  shade  and  ornamental  purposes.  Con- 
cerning this  use  of  the  native  persimmon  Mr.  F.  L.  Mulford,  land- 
scape gardener  of  the  Department  of  Agriculture,  writes  as  follows : 

As  an  ornamental  for  lawns  the  persimmon  compares  favorably  with  any  of  the 
hade  trees  used  on  private  grounds,  provided  that  it  does  not  overhang  a  sidewalk, 
rhere  the  dropping  of  fruits  would  be  objectionable.  The  broad,  glossy  leaves  on 
he  gracefully  drooping  branches  give  a  dense  shade  from  early  in  the  spring  until 
he  autumn  is  well  advanced. 

In  the  early  summer  the  little  waxlike  flowers  fill  the  air  with  a  delicious  fragrance, 
omewhat  resembling  that  of  the  calla  lily.  When  the  fruit  begins  to  mature,  yel- 
owish  and  golden  clusters  appear  among  the  dark-green  leaves  and  add  to  the  beauty 
if  the  tree  until  they  fall.  Some  of  the  later  varieties  are  ornamental  after  the 
eaves  have  fallen  and  even  until  well  into  the  winter. 


USES  OF  THE  PERSIMMON  FRUIT. 

The  only  fruit  which  equals  the  persimmon  in  food  value  is  the 
late.     This  is  shown  by  the  analyses  presented  in  Table  I. 

["able  I. — Comparative  analyses  of  fresh  fruits,  showing  their  food  values  in  percentages 
.    of  the  weight  of  the  fruit.  ^ 


Fruit. 


Total 
solids. 

Ash. 

Protein. 

Sugars. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

13.65 

0.28 

0.69 

10.26 

13.59 

.48 

.51 

4.44 

22.30 

.65 

.81 

11.72 

15.23 

.72 

.51 

6.38 

2  3  66.  86 

n.20 

M.48 

6  56.59 

20.13 

.57 

1.34 

15.51 

3  21. 83 

.53 

.59 

9  17.11 

13.87 

.43 

.48 

15.91 

2  10.  60 

.40 

.70 

6  5.90 

16.97 

.31 

.36 

8.26 

2  35. 17 

.78 

.88 

9  31.  74 

15.14 

.61 

.40 

3.56 

13.79 

.49 

.53 

3.95 

9.48 

.60 

.97 

5.36 

Crude 
fiber. 


ipples 

jlacklxirries 

Jherries 

Currants 

)ates 

''igs 

Jrapess 

)raiiges  (Navel) 

'eaches  ^ . 

^ears 

^ersimmons  lo. . . 

'lums 

laspberrics 

Strav/bcrries 


Per  cent. 

0.96 

5.21 

.62 

4.57 

7  3.80 

3.60 

3.66 

4.30 
1.43 
4.34 
5.90 
1.51 


1  Data,  with  exceptions  as  noted,  from  Bureau  of  Chemistry  Bulletin  66.  pp.  41-42. 

2  Dry  matter.  '  *^* 

3  Average  of  11  analyses.    See  "Chemistry  and  ripening  of  the  date,"  Arizona  Agricultural  Exi^riment 
tation  Bulletin  66,  p.  408. 

*  See  "  rrinciples  of  nutrition  and  nutritive  value  of  food,"  Farmers'  Bulletin  142,  p.  18. 

6  Adapted  from  the  two  publications  mentioned  in  footnotes  3  and  4. 

«  Fats  and  carliohydrates. 

'  See  "  Use  of  fruit  as  food,"  Farmers'  Bulletin  293,  p.  14. 

8  Sf\e  "The  American  persimmon,"  Indiana  Experiment  Station  Bulletin  60  (1896),  p.  52 

9  Nitrogen-free  extract. 

10  Average  of  6  analyses  in  "  Th3  American  persimmon,"  Indiana  Experiment  Station  Bulletin  60  (1896). 
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Probably  the  most  common  use  of  the  fruit  is  as  feed  for  hogs.  As 
a  rule,  the  hogs  are  merely  turned  loose  in  lots  where  persimmon 
trees  have  come  up  naturally.  Some,  however,  who  appreciate  the 
value  of  this  fruit  as  stock  feed  have  set  out  orchards  in  order  to 
provide  a  definite  supply  for  this  purpose.  If  varieties  are  selected 
which  ripen  in  a  continuous  sequence,  the  fruit  will,  in  some  sections, 
furnish  forage  for  hogs  from  the  last  of  August  until  early  winter.  A 
small  area  devoted  to  persimmons  can  thus  be  made  a  valuable  asset 
for  any  general  farm  located  in  a  persimmon  district  which  includes 
hogs  among  its  stock. 

The  persimmon  fruits  intended  for  shipment  should,  to  avoid 
bruising,  be  carefully  hand  picked  while  still  quite  firm,  that  is,  just 
as  the  flesh  begins  to  soften.  Fruits  which  can  be  delivered  direct 
to  the  consumer  should  not  be  picked  until  fully  mature  and  should 
also  be  handled  with  great  care.  Fruit  of^the  later  varieties,  espe- 
cially those  of  the  oblong  type,  often  hang  on  the  trees  for  weeks, 
drying  to  about  the  consistency  of  the  commercial  date. 

Quart  and  pint  size  berry  boxes  are  commonly  used  when  packing 
the  fruit  for  market,  the  baskets  being  handled  in  the  ordinary  straw- 
berry crates.  Larger  units  would  result  in  bruising  the  softer  fruits 
and  are  therefore  not  advisable.  Crates  in  which  the  individual 
fruits  are  placed  in  separate  compartments  are  suggested  for  shipping 
the  better  grades  of  persimmons,  and  it  is  believed  that  a  trade  which 
will  fully  repay  the  expense  and  trouble  of  this  method  of  handling 
can  be  built  up  in  any  town  of  moderate  size.  Persimmons  which 
are  placed  in  storage  should  be  packed  in  egg  crates  or  similar  con- 
tainers that  hold  the  fruits  separate. 

RECIPES  FOR  USING  PERSIMMONS. 

Before  the  advent  of  the  white  man,  the  Indians  mixed  the  pulp 
of  this  fruit  with  crushed  corn  and  made  it  into  a  kind  of  bread. 
Now,  there  are  many  ways  in  which  the  fruit  can  be  used,  but  the 
different  methods  are  not  well  known,  and  many  people  with  fine 
trees  in  their  possession  are  allowing  the  fruit  to  waste  because  they 
do  not  realize  its  value.  The  dissemination  of  knowledge  regarding 
the  use  of  the  persimmon  in  preparing  very  palatable  food  products 
should  result  in  much  wider  use  of  the  fruit.  To  this  end  a  number 
of  recipes  are  included  in  this  publication. 

Since  heat  makes  the  astringency  of  the  persimmon  more  apparent, 
it  is  always  well  to  add  one-half  teaspoonful  of  baking  soda  (bicar- 
bonate of  soda)  to  each  cupful  of  persimmon  pulp  in  all  recipes 
where  the  fruit  is  subjected  to  heat.  Although  it  has  been  proved  by 
experiment  that  the  soda  may  be  omitted  if  the  fruit  is  entirely 
free  from  astringency,  it  is  better  to  use  it  until  one  is  sure  of  tlu* 
quality  of  the  persimmon  pulp. 
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PERSIMMON    BREAD. 


1  cup  of  persimmon  pulp.  Yeast. 

1  cup  of  water.  Shortening. 

^  teaspoonful  of  soda.  Flour  to  make  a  stiff  dough. 

Set  to  rise,  mold,  and  bake  like  other  bread. 


PERSIMMON    CRUMPETS. 


Take  1  pint  of  the  sponge  of  persimmon  bread  which  has  been  set  over  night,  add  one 
gg  and  enough  milk  to  make  a  tliin  batter,  set  to  rise  for  one  hour,  then  bake  on  a  hot 
riddle  like  griddlecakes.     Serve  hot  with  butter  or  sirup. 


PERSIMMON    GRIDDLECAKES. 


1  cup  of  persimmon  pulp.  1  teaspoonful  of  baking  powder, 

i  egg.  i  teaspoonful  of  soda. 

1  cup  of  -flour.  Milk  to  make  a  thin  batter. 
Bake  and  serve  as  above. 

PERSIMMON-PEANUT    GRIDDLECAKES. 

1  cup  of  persimmon  pulp.  1  teaspoonful  of  baking  powder. 

1  tablespoonful  of  peanut  butter.         ^  teaspoonful  of  soda. 
1  egg.  Milk  to  make  a  thin  batter. 

1  cup  of  flour. 
Bake  and  serve  as  above. 

PERSIMMON-PEANUT   MUFFINS  (a    GOOD    RECIPE    FOR   CAMPERS). 

^  cup  of  persimmon  pulp.  1  teaspoonful  of  baking  powder. 

1  tablespoonful  of  peanut  butter.         ^  teaspoonful  of  soda. 
1  cup  of  flour. 
Press  or  cut  in  pats  ^  inch  thick  and  bake  in  a  quick  oven, 

COFFEE    FRUIT   CAKE. 

Boil  together  1  cup  of  molasses  and  1^  cups  of  minced  dried  persimmons  for  five 
oinutes.  Cream  1  cup  of  sugar,  ^  cup  of  butter  and  1  egg,  and  add  to  the  above. 
)tir  in  three-fourths  of  a  cup  of  strong  coffee  and  place  on  a  warm  stove.  Add  2  cups 
if  flour;  1^  teaspoonfuls  of  mixed  ground  spice;  IJ  teaspoonfiils  of  a  phosphate  baking 
>owder,  or  if  preferred,  1  teaspoonful  of  baking  powder  and  ^  teaspoonful  of  soda. 

Bake  in  a  moderate  or  slow  oven  40  minutes  to  1  hour. 

PERSIMMON    CAKE. 

1  cup  of  persimmon  pulp.  1  cup  of  flour. 

^  cup  of  sugar.  1  teaspoonful  of  baking  powder, 

1  egg.  i  teaspoonful  of  soda. 
Butter  of  size  of  a  walnut. 

Bake  40  minutes  in  a  moderate  oven.  For  a  soft  pudding  leave  out  the  eggs.  For 
L  custard  leave  out  the  flour  and  the  baking  powder. 


PERSIMMON    PUDDING    (CAKE    OR   PONE). 


1  pint  of  fine  persimmon  pulp.  3  cups  of  flour. 

1  cup  of  sugar.  1  teaspoonful  of  ground  cinnamon. 

1  quart  of  sweet  milk.  2  teaspoonfuls  of  baking  powder, 

I  The  American  persimmon,    Indiana  Experiment  Station  Bulletin  60,  pp.  43-54, 1896. 
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PRESERVED    PERSIMMON    PULP. 

Place  equal  amounts  of  persimmon  pulp  and  sugar  in  glass  or  earthenware  jars  or  ii 
coated  sanitary  cans.  (Never  use  cans  of  uncoated  tin  for  persimmons.)  Mi: 
thoroughly  and  set  in  a  cool,  light  place.  Stir  occasionally  until  the  air  is  remove< 
and  seal  with  paraffin  or  waxed  paper.  The  cans  may  be  heated  over  a  slow  fire 
just  enough  to  drive  out  the  air,  and  should  be  sealed  at  once. 

PRESERVED    WHOLE    PERSIMMONS. 

Put  a  thin  layer  of  sugar  in  the  bottom  of  a  jar;  then  a  layer  of  whole  ripe  persim 
mens,  then  a  layer  of  sugar;  and  so  on  until  the  jar  is  full.  The  sugar  will  soon  dif 
solve  and  form  a  sirup.  Press  the  upper  fruits  down  under  the  sirup  or  add  mor 
sirup  to  the  jars.  Seal  and  store  until  used.  The  sirup  may  be  drained  off  an< 
the  fruits  served  like  dates,  which  they  will  resemble  very  much  in  both  appear 
ance  and  flavor. 

PERSIMMON    LEATHER. 

Spread  a  thin  layer  of  ripe  persimmon  pulp  on  waxed  paper  or  on  a  large  platter 
Dry  in  the  sun,  in  a  fruit  evaporator,  or  in  the  oven  of  a  stove,  leaving  the  oven  door 
open.  Remove  the  seeds.  Add  another  layer  of  pulp,  and  repeat  until  the  leathe 
is  of  a  thickness  to  handle  easily.  This  may  be  diced  or  minced  and  used  instead  o 
raisins  or  citron  in  fruit  cakes,  cookies,  or  puddings. 

PERSIMMON    ICE    CREAM. 

2  cups  of  persimmon  pulp.  1  cup  of  thick,  sweet  cream. 

Beat  together  thoroughly  and  freeze  like  ordinary  ice  cream.  The  fruit  must  b< 
thoroughly  ripe  and  nonastringent. 

PERSIMMON    FRUIT    ICE. 

2  cups  of  persimmon  pulp.  1  cup  of  sugar. 

Beat  to  a  creamy  pulp  and  freeze. 

PERSIMMON    TAFFY. 

Two  cups  of  the  sirup  from  the  preserved  whole  persimmons.  Add  1  cup  of  suga 
and  cook  until  it  forms  a  hard  ball  in  water.  Pour  on  a  buttered  platter  and  pull 
Cut  in  sticks  and  squares. 

PERSIMMON    FUDGE. 

2  cups  of  persimmon  pulp.  2  cups  of  sugar. 

Cook  over  a  slow  fire,  stirring  occasionally,  until  graining  begins.  Add  1  tea 
spoonful  of  baking  soda  and  stir  over  the  fire  until  quite  stiff.  Spread  on  butterec 
platter  or  paraffin  paper. 

SELECTED  AND  CULTIVATED  NAMED  VARIETIES. 

The  native  persimmon  varieties  that  have  thus  far  received  names 
and  been  disseminated  for  cultivation  have  originated  as  chanc( 
seedhngs,  being  brought  into  cultivation  from  the  wild  state.  Witl: 
few  exceptions,  the  fruits  of  these  varieties  are  of  the  oblate  type 
Brief  descriptions  of  the  fruit  of  some  of  the  better  known  varieties 
follow. 
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DESCRIPTIONS  OF  VARIETIES. 

iirrier.  Origin,  central  Kentucky,  where  it  ripens  rather  early;  form,  oblate; 
size,  medium;  color,  yellow;  practically  seedless;  flesh,  soft;  quality,  very  good. 

3one  {Daniel  Boone).  Origin,  Indiana,  where  it  ripens  during  October  and 
November;  form,  roundish  oblate;  size,  medium;  color,  yellow,  with  a  dull 
blush  in  the  sun;  skin,  rather  tough;  seeds,  numerous;  flavor,  sweet  but  not  rich; 
quality,  good. 

elmas.  Origin,  Scranton,  Miss.,  where  it  ripens  during  October  and  early  Novem- 
ber; form,  roundish  oblate;  size,  medium  to  large;  color,  reddish  yellow;  skin, 
thin  and  tough;  seeds,  numerous;  flavor,  sweet  and  rich;  quality,  very  good. 

\rly  Bearing.  Introduced  from  Cartersburg,  Ind.,  where  it  ripens  early  in  Octo- 
ber; form,  round  ovate;  size,  medium;  color,  dull  yellow;  quality,  good. 

j-rly  Golden.  Origin,  Illinois,  where  it  ripens  in  September;  form,  oblong;  size, 
medium  to  large;  color,  yellow;  skin,  thin;  seeds,  few;  flavor,  sweet;  quality, 
very  good. 

3lden  Gem.  Introduced  from  Borden,  Ind.;  where  it  ripens  from  August  to 
October;  form,  roundish  oblong;  size,  medium  to  large;  color,  dark  orange  to  red; 
seeds,  few;  flavor,  rich  and  sweet;  quality,  good. 

Lcks.  Origin,  Washington  County,  Ind.,  where  it  ripens  in  October;  form,  roundish 
oblate;  size,  medium  to  large;  color,  dark  red;  skin,  thin  and  tender;  seeds,  few; 
flavor,  rich;  quality,  very  good. 

•sephine  {American  Honey,  Honey).  Origin  near  Bluffton,  Mo.,  where  it  ripens 
in  September;  form,  roundish  oblate;  size,  medium;  color,  bright  yellow,  changing 
to  pale  translucent;  skin,  tough;  seeds,  few;  flavor,  sweet  and  rich;  quality,  good. 

msas.  Introduced  from  Missouri,  where  it  ripens  in  September;  form,  roundish 
oblate;  size,  rather  large;  color,  yellow  splashed  with  red;  flavor,  rich;  quality, 
very  good. 

iller.  Origin,  Jackson  County,  Mo.,  where  it  ripens  in  September;  form,  roundish 
oblate;  size,  large;  color,  reddish  yellow,  translucent;  skin,  tough;  seeds,  rather 
numerous;  flavor,  sweet;  quality,  good. 

iby  {Little's  Ruby).  Introduced  from  Cartersbm-g,  Ind.,  where  it  ripens  during 
September  and  for  some  time  later;  form,  roundish  oblate;  size,  small  to  medium; 
color,  yellowish  red,  shading  to  deep  red;  skin,  tender;  seeds,  few;  flavor,  sweet; 
quality,  very  good. 

ID  to.  Introduced  from  Danville,  Ind.,  where  it  ripens  during  October;  form,  oblong 
ovate;  size,  large;  color,  dull  yellow,  blushed  in  the  sun;  skin,  rather  tough; 
seeds,  few;  quality,  very  good. 

neech.  Introduced  from  Pennsylvania,  where  it  ripens  during  October  and  No- 
vember; form,  roundish  oblate;  size,  medium;  color,  dull  yellow,  splashed  with 
red;  flavor,  rich  and  sweet;  quality,  very  good. 
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INTRODUCTION. 


The  grain  sorghums  are  made  up  of  several  different  groups  of 
rghums  which  produce  good  yields  of  feeding  grain.  Among 
Bse  groups  are  kafir,  milo,  durra,  and  kaoliang.  In  most  of  them 
B  forage  value  is  not  large.  The  kafirs,  however,  have  a  com- 
ratively  high  forage  value  because  of  their  semijuicy  stems  and 
•ge  and  abundant  leaves. 

The  sorghums  are  of  recent  introduction.  The  kafirs  and  durras 
)Te  brought  to  this  country  about  40  years  ago,  milo  about  30 
ars  ago,  and  the  best  kaoliang  about  10  years  ago.  However, 
e  grain  sorghums  first  became  important  in  this  country  about 
years  ago.  Kafir  was  brought  to  Kansas  about  1890  and  spread 
pidly  to  the  South  and  West.  Milo  was  brought  into  Texas 
out  the  same  time  or  a  little  later,  and  spread  rapidly  to  the  West 
d  more  slowly  to  the  North. 

These  crops  first  attracted  attention  because  they  were  drought 
distant.  When  the  first  wave  of  settlement  swept  across  the 
uthern  Great  Plains  there  was  much  difficulty  in  obtaining  suitable 

foTE.— This  bulletin  is  suitable  for  distribution  in  the  southern  part  of  the  Great  Plains  area. 
1886°— Bull.  686-15 1 
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crops.  Corn  was  found  to  be  well  suited  to  the  more  humid  pai 
and  the  more  favorable  seasons;  in  the  drier  parts  of  the  Plains  a: 
in  dry  seasons  it  failed. 

All  members  of  the  sorghum  family  were  found  to  be  very  droug 
resistant;  in  the  favorable  seasons  they  made  profitable  yiel( 
and  in^iiiy  seasons  they  were  much  better  than  corn.  The  gu 
sorghum's,  therefore,  have  come  to  be  extensively  used  in  place 
corn  for  grain  production,  especially  in  the  drier  districts. 

SORGHUM  GRAIN  FOR  FEED  AND  FOOD. 

The  two  natural  uses  for  these  grains  are  as  feed  for  farm  stock  a 
food  for  people.  The  value  of  any  feeding  stuff  or  foodstuff  depen 
on  at  least  four  factors.  The  first  is  the  chemical  composition,  whi 
tells  what  and  how  much  of  different  food  substances  each  con  tail 
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Fig.  1.— Seeds  of  grain  sorghums:  A,  Milo;  B,  White  durra;    C,  BlackhuU  kaflr;  D,  Red  kaflr 
E,  Brown  kaoliang;  F,  sliallu.    (Slightly  reduced.) 

The  second  is  digestibility,  or  how  easily  or  completely  it  is  digest( 
which  may  determine  how  profitably  it  can  be  fed.     The  third 
palatability,  or  how  well  it  is  liked,  which  may  determine  how  si 
cessfully  it  can  be  fed.     The  fourth  is  preparation  and  storage, 
how  readily  and  safely  it  can  be  handled  and  shipped. 

CHEMICAL  COMPOSITION  OF  SORGHUM  GRAINS. 

The  results  of  a  large  number  of  chemical  analyses  are  shown 
Table  I.  This  work  was  done  cooperatively,  the  Office  of  Cen 
Investigations  growing  the  crops  and  furnishing  the  samples  and  t 
Plant  Chemical  Laboratory  of  the  Bureau  of  Chemistry  making  t 
analyses.  The  crops  were  all  grown  at  the  Amarillo  Cereal  Field  St 
tion,  at  Amarillo,  Tex.     The  varieties   (fig.   1)  analyzed  were  mi 
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arf  niilo,  feterita,  Blackhull  kafir,  Dwarf  Blaokhull  kafir.  Red 
ir,  and  shallu. 

LE  I. — Averages  of  chemical  analyses^  of  air-dry  samples  of  grain-sorghum  varieties 
grown  at  the  Amarillo  Cereal  Field  Station,  for  each  of  the  years  stated. 


Num- 
ber of 
analy- 
ses. 

Water. 

Ash. 

Nitro- 
gen. 

Pro- 
tein. 

Carbo- 

hy. 
crates. 

Fat. 

Fiber. 

Weight  per— 

rop  and  year. 

1,000 
kernels. 

Bushel. 

90«l     

8 
11 
11 
19 

18 

8.76 
8.34 
8.54 
9.92 
10.02 

1.69 
1.66 
1.70 
1.48 
1.66 

1.79 
2.13 
2.15 
1.78 
2.17 

11.20 
13.30 
13.47 
11.08 
13.60 

73.75 
72.23 
71.61 
72.69 
70.17 

3.20 
2.99 
3.14 
3.34 
3.04 

1.40 
1.48 
1.54 
1.49 
1.47 

Grams. 
37.2 
36.7 
36.2 
35.6 
35.7 

Lbs. 
57.6 

909           

57.9 

910 

58.0 

911     

58.5 

912 

58.2 

Average 

67 

9.32 

1.62 

2.01 

12.54 

71.89 

3.15 

1.48 

36.1 

58.1 

rfmilo: 

908 

909      

6 
5 

6 
18 
20 

8.68 
8.56 
8.34 
9.40 
10.10 

1.66 
1.57 
1.77 
1.58 
1.63 

1.81 
2.10 
2.10 
1.62 
2.13 

11.34 
13.10 
13.17 
ia55 
13.30 

73.57 
71.91 
71.80 
73.72 
70.25 

3.33 
3.37 
3.32 
3.32 
3.19 

1.42 
1.49 
1.60 
1.43 
1.48 

32.8 
34.4 
33.5 
29.5 
31.4 

57.6 

5S.  0 

910 

57.8 

911 

58.6 

912  .     . 

5S.1 

Average 

55 

9.38 

1.63 

1.92 

12.16 

72.09 

3.27 

1.47 

31.4 

58.2 

rita: 

908 

L909 

1 
1 
1 
1 
4 

8.72 
8.94 
8.48 
10.46 
10.01 

1.58 
1.60 
1.78 
2.06 
1.69 

2.08 
2  24 

2.26 
2.27 

13.00 
14.00 
14.12 
14.13 
14.20 

72.08 
70.72 
70.91 
68.80 
69.97 

3.32 
3.27 
3.21 
2.98 
2.61 

1.30 
1.47 
1.50 
1.57 
1.50 

35.5 

34.8 
27.1 
27.6 
33.2 

56.9 
55.8 

1910     .         ..       . 

55.2 

L911 

54.7 

L912 

56.2 

Average 

8 

9.58 

1.72 

2.  24 

14.00 

70.32 

2.90 

1.48 

32.2 

55.9 

khull  kafir: 
1908 

13 
16 
16 
17 
16 

8.90 
9.91 
8.84 
10.18 
9.90 

1.64 
1.84 
1.84 
1.77 
1.83 

1.98 
2.38 
2.35 
2.19 
2.31 

12.42 
14.90 
14.70 
13.73 
14.40 

71.85 
68.47 
69.28 
69.17 
69.14 

3.59 
3.44 
3.67 
3.49 
3.15 

1.60 
1.44 
1.67 
1.66 
1.52 

25.0 
22.3 
19.5 
22.5 
19.4 

58.8 

1909 

58.1 

1910 

57.5 

1911 

57.7 

1912 

58.2 

Average 

78 

9.58 

1.78 

2.25 

14.10 

69.49 

3.47 

1.58 

21.6 

58.0 

irf  Blackhull 

fir: 

1908 

1 
2 
2 
2 
6 

9.38 
9.82 
8.97 
10.82 
10.13 

1.57 
1.74 
1.85 
1.59 
1.69 

1.81 
2.14 
2.20 
1.95 
2.13 

11.31 
13.40 
13.78 
12.21 
13.  .30 

72.65 
70.25 
70.02 
70.94 
70.17 

3.55 
3.39 
3.58 
3.06 
3.12 

1.54 
1.40 
1.80 
1.38 
1.53 

22.1 
18.6 
13.8 
17.4 
15.7 

58.5 

1909 

59.6 

1910 

57.4 

1911 

59.3 

1912 

58.7 

Average 

13 

9.95 

1.70 

2.09 

13.09 

70.49 

3.25 

1.52 

16.6 

58.7 

kafir: 
1908 

4 

9 
9 

7 
8 

9.12 
9.59 
8.89 
10.27 
9.87 

1.57 
1.74 
1.76 
1.61 

1.87 

1.81 
2.00 
1.90 
1.81 
2.01 

11.31 
12.50 
11.88 
11.32 
12.50 

73.18 
71.39 
72.84 
72.29 
70.99 

3.41 
3.40 
3.01 
3.05 
3.05 

1.41 
1.38 
1.62 
1.46 
1.64 

22.7 
19.0 
16.6 
19.7 
16.8 

59.3 

1909 

59.4 

1910 

57.7 

1911 

58.1 

1912 

57.7 

Average 

37 

9.56 

1.73 

1.92 

12.01 

72.03 

3.16 

1.51 

18.5 

58.3 

Uu: 

1911 

4 

6 

10.84 
10.07 

1.87 
2.05 

2.13 
2.62 

13.32 
16.40 

68.51 
64.08 

3.72 
3.67 

1.74 
2.05 

14.9 
15.3 

58.9 

1912 

57.2 

Average 

10 

10.38 

1.98 

2.42 

15. 17 

66.86 

3.69 

1.92 

15.1 

57.9 

rhe  analyses  were  made  by  the  Plant  Chemical  Laboratory  of  the  Bureau  of  Chemistry,  U.  S.  Depart- 
it  of  Agriculture. 

A  study  of  Table  I  shows  that  there  are  no  striking  differences  in 
emical  content  among  the  varieties  tested.  The  differences  from 
ar  to  year  in  any  one  variety  are  nearly  as  great  as  the  differences 
tween  varieties.     However,  it  is  noted  that  feterita  is  higher  in 
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protein  content,  lower  in  fat  content,  and  a  little  lower  in  stai 
content  than  is  milo  (fig.  2),  to  which  it  is  most  similar.     In  prot 
content  it  is  more  like  the  Blackhull  kafirs,  though  having  less 
than  these. 

The  milos  and  Blackhull  kafirs  are  the  staple  grain-sorghum  cro 
When  these  are  directly  compared  it  is  seen  that  the  kafirs  have  m 
protein  and  less  starch  than  the  milos,  with  about  the  same  quantil 
of  fat.  The  analyses  of  shallu  are  not  numerous  enough  to  be  c< 
elusive.  They  seem  to  show,  however,  that  it  is  relatively  high 
protein  and  fat  and  comparatively  low  in  starch. 

In  Table  II  the  averages  are  grouped  for  greater  convenience 
study.  The  averages  of  all  analyses  for  each  variety  are  sho^ 
The  analyses  of  all  samples  of  both  varieties  of  milo,  and  of  b( 


^  ^  #   ^   ^       JUv;  *  ^^ 
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Fig.  2.— Milo  seeds,  hulled  and  unhulled,  and  a  small  branch  of  a  head.    (Natural  size.) 

varieties  of  BlackhuU  kafir,  and  then  of  aU  three  varieties  of  kafir  i 
averaged.  Finally,  the  average  of  the  analyses  of  all  varieties  of 
grain  sorghums — a  total  of  268  samples — is  given. 

Since  these  grains  come  into  direct  competition  with  corn  for  fe( 
ing  purposes,  the  analyses  of  86  samples  of  dent  corn  are  given  : 
comparison.  These  samples  of  corn  were  grown  in  different  yei 
in  different  States  and  were  analyzed  in  various  places.  They  are  r 
exactly  comparable,  therefore,  with  the  analyses  of  the  sorghur 
which  were  aU  grown  at  one  place  and  analyzed  in  one  laborato: 
However,  they  probably  are  fairly  representative  of  the  avers 
corn  used  for  feeding  purposes,  and  therefore  may  be  compared  w 
the  analyses  of  the  sorghums.  This  comparison  shows  some  sm 
differences. 

The  sorghums  are  seen  to  be:  distinctly  higher  in  protein  conte 
than  corn.  The  carbohydrate  <>pntent  is  practically  the  same.  T 
fat  content  is  much  lower  in-the  grain  sorghums,  while  the  fit 
content  is  also  somewhat  lower.     Since,  fat  is  Teallv  a  concentrat 
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>ohydrate,  this  shows  corn  to  he  distuictly  richer  in  carhohy- 
,es,  or  starchy  matter,  and  the  sorghums  definitely  better  in 
;ein  content. 

,E  II. — Averages  of  chemical  analyses^  of  air-dry  samples  of  various  grain-sorghum 
■ieties  grown  at  the  Amarillo  Cereal  Field  Station,  Amarillo,  Tex.,  1908  to  1912,  inclu- 
e,  with  the  average  for  each  group  in  all  years  and  the  average  for  268  analyses  in  all 
<ups  combined  in  all  years,  compared  with  86  analyses  of  dent  corn. 


Num- 
ber of 
analv- 
ses' 

Water. 

Ash. 

Nitro- 
gen. 

Protein. 

Carbo- 
hy- 
drates. 

Fat. 

Fiber. 

Weight  per- 

Sample. 

1,000 
kernels. 

Bushel. 

67 
55 

9.32 
9.38 

1.62 
1.63 

2.01 
1.92 

12.54 
12.16 

71.89 
72.09 

3.15 
3.27 

1.48 
1.47 

Grams. 
36.1 
31.4 

Lhs. 
58.1 

fmilo 

58.2 

Average  of  2  milos. 

122 

9.35 

1.62 

1.97 

12.37 

71.97 

3.21 

1.48 

34.0 

58.1 

ta 

8 

9.58 

1.72 

2.24 

14.00 

70.32 

2.90 

1.48 

32.2 

55.9 

hullkaflr 

78 
13 

9.58 
9.95 

1.78 
1.70 

2.25 
2.09 

14.10 
13.09 

69.49 
70.49 

3.47 
3.25 

1.58 
1.52 

21.6 
16.6 

58.0 

fBlackhull  kafir.. 

58.7 

Average  of  2  kafirs. 

91 

9.63 

1.77 

2.23 

13.95 

66.65 

3.43 

1.57 

20.9 

.58.1 

afir 

37 

9.56 

1.73 

1.92 

12.01 

72.03 

3.16 

1.51 

18.5 

58.3 

Average  of  3  kafirs. 

128 

9.61 

1.76 

2.14 

13.39 

70.33 

3.35 

1.55 

20.1 

58.2 

l2          

10 

10.38 

1.98 

2.42 

15.17 

66.86 

3.69 

1.92 

15.1 

57.9 

average  of  all  va- 
fcS      

268 

9.52 
10.60 

1.70 
1.50 

2.07 

13.01 
10.30 

70.95 
70.40 

3.29 
5.00 

1.53 
2.20 

26.6 

58.1 

corns 

e  analyses  were  made  by  the  Plant-Chemical  Laboratory  of  the  Bureau  of  Chemistry,  U.  S.  Depart- 

of  Agriculture. 

own  only  in  the  years  1911  and  1912. 

ikins  and  Winton,  Compilation  of  Analyses  of  American  Feeding  Stuffs.    U.  S.  Dept.  Agr.,  Office 

periment  Stations  Bui.  11, 1892. 

DIGESTIBILITY  OF  THE  SORGHUM  GRAINS. 

everal  experiments  have  been  conducted  during  the  past  15  years 
letermine  the  digestibility  of  sorghum  grains,  especially  kafir. 
it  of  these  experiments  have  been  made  with  stock,  chiefly  cattle 

hogs,  but  some  have  used  human  subjects. 

I  general,  all  the  results  agree  in  showing  that  the  starch  of  the 
;hum  grains  is  less  digestible  than  that  of  com.     It  is  found  that 

difference  averages  about  10  per  cent.  In  other  words,  the  sor- 
m  grains  have  about  90  per  cent  of  the  feeding  value  of  corn.  In 
early  experiments  a  difference  considerably  greater  than  10  per 
b  sometimes  was  recorded.  Later  experiments  tend  to  show  that 
difference  really  is  not  so  large  as  this  figure, 
et  10  per  cent  be  allowed  as  a  fair  average  of  the  difference  in 
le.  The  grain  sorghums  are  shown  still  to  be  profitable  feeding 
ns  when  the  price  is  not  more  than  90  per  cent  of  the  price  of  corn 
he  same  grade. 

I  the  farmer  growing  kafir  and  milo  is  at  a  disadvantage  in  the 
tive  value  of  his  grain  he  has  several  advantages  in  compensa- 
L.     His  crop  is  grown  on  cheaper  land.     He  is  close  to  the  source 
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of  cottonseed  meal  as  a  protein  concentrate  for  his  feeding  ration, 
If  he  is  himself  the  feeder,  his  stock  are  fed  under  milder  wintei 
conditions  than  those  of  the  corn-belt  feeder. 

PALATABILTTY  OF  THE  SORGHUM  GRAINS. 

There  seems  no  need  for  discussion  of  this  question.  Stock  anc 
poultry  of  all  kinds  eat  the  sorghum  grains  readily  when  they  are  oi 
good  quality.  Moldy  or  wormy  heads  or  musty  and  weeviled  graii 
will  not  be  palatable  any  more  than  corn,  oats,  or  barley  in  the  same 

condition.  Owin^ 
to  the  hardness  o] 
the  kernels,  it  if 
always  desirable  t( 
grind  or  chop  then 
for  feeding. 

For  human  fooc 
the  meal  of  thes( 
grains  has  a  some 
what  distinctivi 
flavor.  This  is  noi 
nearly  as  differeni 
from  that  of  con 
as,  for  instance,  th( 
flavor  of  buck- 
wheat is  from  thai 
of  wheat  flour. 

PREPARATION  AND 
STORAGE. 

PREPARATION. 

The  grain-sor- 
ghum crop  is  har- 
vested in  tlire( 
general  ways.  li 
is  cut  with  the  cori] 
binder,  or  headed  with  the  kafir  header  or  ordinary  grain  header,  oi 
it  is  headed  by  hand. 

That  which  is  bound  may  be  fed  in  the  bundle  or  shocked  and 
headed  later  in  the  season  or  as  needed.  Feeding  in  the  bundle 
usually  is  practiced  only  as  a  maintenance  ration  for  horses  not  a1 
work  or  cattle  not  producing  milk  or  being  fattened  for  market. 

One  problem  in  the  handling  of  grain  sorghum  when  the  crop  is 
headed  is  the  proper  curing  and  storage  of  the  heads.  Usually  these 
heads  are  thrown  out  in  long,  shallow  piles  to  cure,  if  the  crop  is  at  all 
green  or  if  it  is  wet  from  recent  rains.  This  is  a  satisfactory  way  of 
curing  in  favorable  weather,  if  the  piles  are  not  made  too  largo. 


'S^f^P 


Fig.  3.— Milo  heads;  one  pendent,  one  erect. 
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If  the  crop  is  fully  mature  and  thoroughly  dry  the  heads  may  be 

uled  direct  to  the  granary  or  crib.     This  can  be  done  more  safely 

the  case  of  milo  and  feterita  than  in  the  case  of  kafir.     The  short, 

oad  heads  of  milo  (fig.  3),  with  their  somewhat  crooked  stems,  do 

t  pack  tightly  together.     The  kafir  heads  (fig.  4)  are  more  slender, 

d  the  straight  stem  is  still  green  and  somewhat  juicy  when  the 

iin  is  ripe.     This 

)p  is  more  likely  to 

at,  theref  ore,when 

ed  in  quantity. 

Headed    kafir    or 

lo  may  be  sold  or 

I  in  the  head,  or 

3  heads   may  be 

)und    into    head 

3ps,  or  they  may 

thrashed  and  only 

}  grain  used.    The 

rashed      grain 

)uld  never  be  fed 

ole,    but    always 

)und  coarsely,  in 

ich    form    it    is 

own   as   kafir    or 

lo  chops. 

STORAGE. 

3ne  of  the  prob- 
is  in  connection 
Jo.  the  use  of  these 
lins  is  in  the  stor- 
5  of  the  heads  or 
•ashed  grain  or 
)ps.  Like  corn,  they  may  get  out  of  condition  and  become  dam- 
id  if  special  care  is  not  taken.  Cribs  and  bms  used  for  storing  the 
ids  should  be  well  ventilated.  They  should  be  examined  from  time 
time  to  make  sure  that  the  contents  are  not  being  damaged  by 
iting. 

rhe  grain  should  always  be  allowed  to  become  thoroughly  cured 
'ore  thrashing  or  grinding.  In  ordinary  thrashing  a  high  per- 
itage  of  the  grain  is  cracked.  Cracked  grain  will  absorb  moisture 
i  spoil  more  readily  than  v/hole  grain.  Great  care  should  be  taken 
crack  as  little  as  possible  in  thrashing.  The  proportion  of  cracked 
'nels  can  be  much  decreased  by  reducing  the  speed  of  the  cylinder 
by  removing  part  of  the  concaves. 


Fig.  4.— Heads  of  four  varieties  of  kafir:  A,  White  kafir;  B,  Guinea 
kafir  (Guinea  corn  of  the  West  Indies);  C.  Blackhull  kafir;  D,  Red 
kafir.    (About  one-fifth  natural  size.) 


8  FARMEES^   BULLETIN    086. 

The  grain  should  be  thoroughly  dry  before  beuig  stored  in  bins 
and  it  should  be  wa'tched  while  storage  continues.  The  average 
moisture  content  of  sorghum  grain  is  not  as  high  as  that  of  corn. 
This  is  due  partly,  perhaps,  to  its  being  produced  in  dry  districts. 
Nevertheless,  when  the  water  content  is  above  normal  the  grain  will 
heat  readily  if  not  carefully  handled.  Excessive  moisture  content  is 
probably  the  most  common  cause  of  damage. 

USE  FOR  HUMAN  FOOD. 

Ever  since-  these  crops  were  first  grown  in  the  dry-land  West  thej 
have  been  used  to  some  extent  for  human  food.  Ground  at  the  local 
gristmill,  they  have  been  turned  into  batter-cakes  in  the  farm  kitchen 
on  many  a  winter  morning.  In  the  making  of  corn  bread  or  johnny- 
cake  they  have  taken  the  place  of  corn  meal  with  satisfaction  to  th< 
consumer.     The  grain  also  may  be  used  successfully  for  pop  corn. 

Only  in  recent  years,  however,  have  scientific  tests  been  made  t( 
determine  their  value  in  the  human  diet.  The  results  of  these  experi- 
ments show  that  the  meal  of  kafir  and  milo  is  comparable  with  con 
meal.  It  can  be  used  alone  or  in  mixtures  with  wheat  flour  in  varying 
proportions  in  such  ways  as  corn  meal  is  used. 

Owing  to  the  absence  of  gluten  in  the  protein,  grain-sorghum  floui 
can  not  be  used  for  making  raised  bread.  It  should  not  be  grounc 
into  flour,  therefore,  but  into  meal  instead.  In  this  form  it  can  b< 
used  for  pancakes,  corn  bread,  mush,  puddings,  etc.,  just  as  corr 
meal  is  used.  It  can  also  be  mixed  with  wheat  flour  in  the  same  waj 
as  corn  meal,  where  desired. 

In  order  to  compete  successfully  with  corn  meal  as  a  human  fooc 
it  should  have  one  or  more  of  four  different  quahties.  These  an 
(1)  greater  food  value,  (2)  a  distinct  and  attractive  flavor,  (3)  i 
different  range  of  usefulness,  or  (4)  lower  cost.  It  does  not  appeal 
that  grain  sorghum  possesses  any  one  of  these  four  to  a  markec 
degree.  Chemical  analysis  does  not  indicate  a  higher  food  value,  and 
lower  digestibility  disproves  it.  The  flavor  is  rather  distinct,  bul 
apparently  it  is  not  sufficiently  attractive  to  be  remembered,  craved, 
and  sought.  As  has  just  been  seen,  its  uses  are  much  the  same  as 
those  of  corn  meal.  Finally,  there  is  no  reason  to  believe  that  it  can 
be  produced  much  more  cheaply  in  proportion  to  its  actual  value. 

A  varied  diet  is  desirable.  Sorghum  grain  can  be  and  should  be 
used  for  human  food.  Doubtless  it  will  be  used  to  some  extent 
whenever  it  can  be  produced  and  sold  at  a  figure  which  wiU  make  it 
profitable  to  dealer  and  consumer  alike.  It  seems,  however,  that  no 
large  new  demand  is  likely  to  be  created  for  this  crop  by  reason  of  its 
use  as  human  food. 
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INCREASING  THE  USE  OF  GRAIN  SORGHUMS. 

As  has  been  seen,  the  acreage  devoted  to  these  crops  has  been 
Dwing  rapidly  in  recent  years.  While  the  annual  increase  of  the 
3sent  and  future  may  not  average  as  large  as  it  was  in  1912  and 
13,  it  is  likely  to  be  rather  steady.  It  is  probable  that  the  acreage 
•1915  has  been  very  largely  increased,  especially  in  the  cotton- 
Dducing  States  of  Oklahoma  and  Texas.  Owing  to  the  very  low 
ice  of  cotton  and  the  carrying  over  of  a  considerable  part  of  the 
14  crop,  there  has  been  a  marked  reduction  in  cotton  acreage, 
rt  of  the  area  thus  released  from  cotton  has  been  devoted  to  winter 
d  spring  grains.  Part  of  it  will  be  devoted  to  summer  forage  crops. 
Lother,  and  a  considerable  part  of  it  in  the  two  States  named,  will 
sown  to  the  grain  sorghums.  If  seasonal  conditions  are  favorable, 
ire  should  result  a  bumper  crop  of  these  grains  in  the  fall  of  1915. 
e  problem  of  the  profitable  disposal  of  such  a  crop  merits  careful 
;ention. 

GRAIN  SORGHUMS  FOR  FEEDING  TO  STOCK. 

[n  the  early  years  of  grain-sorghum  production  the  crop  was 
LoUy  used  on  the  farms  where  it  was  grown.  As  the  merits  of  these 
)ps  became  better  known  and  the  acreage  increased,  there  has  been 
growing  surplus  to  dispose  of  commercially.  There  has  always 
3n  some  difficulty  in  marketing  this  surplus  promptly  at  profitable 
ces. 

rhe  value  of  this  grain  for  feeding  in  beef,  milk,  pork,  and  egg 
eduction  is  not  yet  fuUy  recognized.  In  some  seasons  it  has  been 
aost  a  drug  on  the  market  until  the  following  spring,  when  the 
)wing  scarcity  and  increasing  price  of  feeding  corn  turned  attention 
vard  it.  If  it  is  to  be  in  any  sense  the  money  crop  of  certain  dis- 
cts  it  must  be  readily  and  profitably  convertible  into  cash.  This 
sans  that  the  surplus  must  be  able  to  move  freely,  at  good  prices, 
)n  after  being  thrashed. 

Since  it  is  a  feeding  grain,  it  is  reasonable  to  believe  that  it  can  be 
I  as  profitably  where  it  is  grown  as  elsewhere,  other  things  being 
Lial.  Freight  charges  on  the  crop  shipments  are  thereby  avoided,  as 
also  the  wagon  haul  from  farm  to  railroad.  It  is  much  more 
idily  and  cheaply  transported  to  market  in  the  form  of  beef  or 
rk. 

[t  seems  especially  unfortunate  that  these  crops  should  be  grown 
the  midst  of  the  greatest  stock-producing  section  of  the  country 
d  yet  not  be  fed  on  the  farms  where  they  and  the  stock  are  grown, 
reverse  the  statement,  both  cattle  for  feeding  and  grain  sorghums 
•  feed  are  raised  extensively  in  the  southern  Plains  area,  but  the 
btle  are  shipped  out  to  be  fed  elsewhere.  In  this  direction  lies  the 
mtest  opportunity  for  expansion  in  their  use.     It  is  realized  that 
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the  financing  of  extensive  stock-feeding  operations  is  a  slow  anc 
somewhat  difficult  matter.  The  start  has  been  made,  however,  an( 
progress  should  be  aided  and  encouraged  by  every  commercial  agenci 
concerned. 

At  the  present  time  a  large  part  of  the  cattle  grown  in  the  grain 
sorghum-producing  districts  are  fed  in  corn-belt  States  farther  nortl 
and  east.  They  are  fed  likewise  on  corn.  As  conditions  now  exist 
the  cattle  proceed  to  market  on  a  feeding-in-transit  rate.  If  sorghun 
grain  is  to  be  used  largely  in  feeding  these  cattle,  it  must  follow  then 
by  rail  to  the  feeding  districts.  There  is  no  feeding-in-transit  rati 
for  grain  sorghums.  They  must  not  only  compete  with  corn  in  feed 
ing  favor,  but  must  bear  heavier  transportation  rates  because  of  thi 
longer  distances  from  which  they  come.  This  can  be  remedied  onb 
by  encouraging  local  feeding. 

The  recent  rapid  increase  in  the  number  of  silos  in  the  States  o 
Oklahoma  and  Texas  will  be  a  direct  aid  to  cattle-feeding  operations 
The  combination  of  home-grown  silage  and  feeding  grain,  with  readib 
accessible  cottonseed  meal,  ought  to  aid  in  making  feeding  profitabL 
in  the  grain-sorghum  belt. 

FINDING  A  MARKET  ABROAD  FOR  GRAIN  SORGHUMS. 

One  other  factor  in  the  situation  should  not  be  overlooked.  Thi 
is  the  possibility  of  developing  a  larger  export  trade  in  these  grains 
Occasional  cargoes  now  leave  Galveston  or  New  Orleans  for  Euro 
pean  ports.  Very  little  has  been  done,  however,  to  stimulate  thi 
line  of  trade  expansion. 

For  several  years  investigations  have  been  conducted  in  German] 
to  determine  the  feeding  value  of  grains  very  similar  to  these.  I 
will  be  remembered  that  most  of  the  grain  sorghums  are  of  Africai 
origin.  Various  sorghum  crops  are  grown  extensively  in  the  Germai 
East  African  colonies.  The  investigations  in  Germany  were  startec 
in  connection  with  the  development  of  this  industry  in  those  colonies 

Germany  and  other  European  countries  are  importers  of  enormou; 
quantities  of  American  feeding  grains.  This  is  likely  to  continue  ii 
spite  of  colonial  developments  of  this  kind.  If  the  facts  concerning 
the  value  and  profitable  use  of  American  grain  sorghums  can  b( 
brought  to  the  attention  of  exporters  here  and  importers  abroad,  i 
considerable  demand  for  these  crops  ought  readily  to  result.  For 
tunately,  the  producing  States  are  situated  fairly  well  for  getting  tb 
crop  to  the  Gulf  coast  for  ocean  shipment. 

GRAIN  SORGHUMS  FOR  FEEDING  TO  POULTRY. 

The  sorghum  grains,  especially  BlackhuU  kafir,  are  excellentl} 
adapted  for  poultry  feed.  In  size  they  are  small  enough  so  that  the^ 
are  readily  fed  without  cracking  or  crushing. 
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All  investigation  made  in  1908  showed  more  than  100  firms  engaged 
the  manufacture  of  ovtiT  200  brands  of  poultry  feed.  Figures 
mished  at  that  time  by  33  of  these  firms  showed  an  annual  output 
about  30,000  tons  of  these  products.  Approximately  one-third  of 
is  quantity,  or  10,000  tons,  consisted  of  the  seed  of  Blackhull  kafir. 
lis  was  used  mostly  in  mixture  with  other  grains,  such  as  corn, 
leat,  screenings,  etc.  It  probably  is  a  safe  estimate  that  kafir  or 
tier  grain-sorghum  seed  forms  fully  25  per  cent  of  the  prepared 
ultry  feed  sold  in  tliis  country. 

There  is  a  steady  demand  for  these  grains  in  the  manufacture  of 
ultry  feed.  When  the  crop  in  this  country  has  been  short,  similar 
rieties  have  been  imported  from  as  far  away  as  India  and  China, 
ch  importations  occurred  four  years  ago  as  a  result  of  the  short 
)p  of  1909.  The  poultry  industry  is  steadily  increasing  in  this 
imtry.  It  is  probable  that  kafir  grain  would  form  a  still  larger 
oportion  of  the  total  poultry  feed  manufactured  if  it  were  always 
ailable  at  satisfactory  prices.  This  avenue  for  extending  the  use 
these  grains  should  not  be  neglected. 

ACREAGE  AND  VALUE  OF  GRAIN  SORGHUMS. 

At  the  present  time  very  large  acreages  of  grain  sorghums  are 
own  in  the  States  of  Kansas,  Oklahoma,  and  Texas.  Smaller 
antities  are  raised  in  New  Mexico,  Colorado,  and  California.     The 
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Fig.  5.— Graphic  comparison  of  the  area  in  millions  of  acres  of  grain  sorghum 
and  of  corn  in  Kansas  for  the  10  years  1904-1913,  inclusive. 

tal  acreage  is  not  known,  because  no  complete  statistics  of  these 
ops  are  taken.  Estimates  based  on  such  statistics  as  are  available 
dicate  that  three  or  four  million  acres  of  grain  sorghums  are  grown 
inuaUy  in  the  three  States  first  mentioned.  It  is  certain  that  the 
reage  of  grain  sorghums  has  increased  enormously  in  the  last  two 
three  years,  while  that  of  corn  has  decreased. 

Figures  5  to  12,  inclusive,  are  diagrams,  or  graphs,  showing  the 
mparative  acreage  and  acre  vahie  of  grain  sorghums  and  corn  in 
ansas  and  Oklahoma.     This  is  shown  first  for  each  State  as  a  whole. 
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AREA   or  G/PA//V  ySORG^L'A^  WAi?  CO/PA/  /A/  TNE 

tvrsrr/PA^  NAtr  or  MA/^SAS. 


The  same  facts  are  then  shown  for  the  western  part  of  each  Statt 

For  this  purpose  the  counties  lying  wholly  west  of  the  ninety-eight 

meridian  are  chosen  in  each  case. 

In  Kansas  this  includes  the  counties,  from  north  to  south,  of  Smitl: 

Osborne,  Russell,  Barton,  Stafford,  Pratt,  and  Barber,  and  all  lyin 

west  of  them.  As  a  matte 
of  fact,  the  east  line  of  thes 
counties  is  almost  exact! 
halfway  between  the  ninety 
eighth  and  ninety-ninth  mt 
ridians.  In  Oklahoma  thi 
line  lies  a  few  miles  west  c 
Enid,  El  Reno,  and  Chicka 
sha. 

In  these  figures  three  thing 
are  to  be  noted:  (1)  Ther 
has  been  a  steady  increas 
recently  in  the  acreage   c 
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Fig.  6 —Graphic  comparison  of  the  area  in  miUions  of  the  grain  SOrghumS  aS  COm 

acres  of  grain  sorghum  and  of  com  in  the  46  counties  com-  pared     with     that     of     COri 

prising  the  western  half  of  Kansas   and  lying  wholly  y            ,                              ,             -P    a'U 

west  of  the   ninety-eighth    meridian,  for  the  10  years  (-)     J-J^©     acrC     ValUC    OI     til 

1904-1913,  inclusive,  and  average  area  for  the  10-year  gpajn      SOrghumS       Compare 

^^    '  very  favorably  with  that  c 

corn.  (3)  The  increase  in  acreage  of  grain  sorghums  over  corn  ha 
been  most  rapid  in  the  drier  western  portions  of  these  States,  an 
the  difference  in  acre  value  also  is  greatest  there. 

The  coincidence  .of  the  declining  corn  area  and  the  increasin 
acreage  of  kafir  and  milo  in  Kansas  can  be  seen  at  a  glance  in  figure 
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Fig.  7. — Graphic  comparison  of  the  annual  acre  value  in  dollars  per  acre  of  grain  sorghum  and  of  corn  1 
Kansas  for  the  10  years  1904-1913,  inclusive,  and  average  acre  value  for  the  10-year  period. 

5  and  6.  Figure  5  tells  the  story  for  Kansas  as  a  whole  and  figure  ( 
for  the  46  counties  comprising  the  western  half.  In  this  State  th 
grain-sorghum  area   jumped  to  1,093,000  acres  in  1911,  1,605,001 
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acres  in  1912,  and  1,633,000  acres  in  1913.  The  maximum  area 
devoted  to  corn  in  Kansas  was  8,590,000  acres  grown  in  1910.  In 
1911  and  1912  the  area  decreased  nearly  1,000,000  acres  a  year. 

What  caused  the  rapid  change  in  comparative  acreage  ?  A  growing 
knowledge  of  comparative  acre  values  ?  Mere  acres  count  for  little 
unless  they  produce  profits.  Figure  7  shows  the  acre  value  of  both 
crops  in  Kansas  during  the  last  10  years.  For  the  entire  State  the 
average  acre  value  of  kafir 
and  milo  was  $2.14  greater 
than  that  of  corn.  The  pro- 
duction of  these  crops  is  also 
more  regular  and  evenly  dis- 
tributed. These  statistics, 
taken  from  the  reports  of 
the  Kansas  State  Board  of 
Agriculture,  are  not  wholly 
fair  to  corn,  however.  They 
include  the  value  of  both 
and    stover 
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Fig.  8.— Graphic  comparison  of  the  area  in  millions  of 
acres  of  grata  sorghum  and  of  corn  in  Oklahoma  for 
the  8  years  1904-1911,  inclusive. 

gram  ana  stover  m  gram 
sorghums,  but  only  the  grain  value  of  the  corn.  If  the  stover  value 
of  corn  were  included,  the  average  values  would  be  more  nearly  equal. 
While  this  was  being  done  in  Kansas,  Oklahoma  also  was  making 
history.  Figure  8  teUs  the  story  of  Oklahoma's  acres,  while  figure  9 
shows  what  happened  in  the  21  counties  contained  in  the  western 

third  of  the  State.  She  pro- 
duced 625,000  acres  of  grain 
sorghums  in  1910  and  873,000 
acres  in  1911,  an  increase  of  a 
quarter  million  acres.  No 
data  for  1912  and  1913  are 
available,  but  there  is  every 
reason  to  believe,  from  the 
vigorous  campaign  waged, 
r^TTTTTTT.  GRAiNsoRGHUM     i^H  cofiN  that  tho  iucrcasc  was  propor- 

FlG.  9.— Graphic  comparison  of  the  annual  area  in  millions  tioual     tO     that     in     KaUSaS 

of  acres  of  grain  sorghum  and  of  corn  in  the  21  counties  ^-.i  -i    -i  l,     j  i, 

comprising  the  western  third  of  Oklahoma  and  lying  Oklahoma  reached  her  max- 

wholly  west  of  the  ninety-eighth  meridian,  for  the  8  years  jnium  COm  area  in  1909  with 
1904-1911,  inclusive. 

5,135,000  acres.  In  1910 
and  1911  the  decline  was  at  the  rate  of  more  than  a  million  acres 
a  year,  as  shown  in  figure  8. 

Figure  10  shows  the  acre  value  of  both  crops  in  Oklahoma  for  eight 
years,  beginning  in  1904.  Corn  has  an  average  advantage  of  $2.26 
per  acre  for  the  period.  This  reversal  of  the  Kansas  figures  is  due  to 
three  or  four  things  which  profit  corn.  Oklahoma  lies  in  a  more 
southerly  latitude  than  Kansas.     The  Oklahoma  statistics  include 
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the  stover  value  of  only  a  small  part  of  the  grain  sorghum.     Tl 
grain  sorghums  are  largely  restricted  to  the  drier  western  third 
Oklahoma.     (See  fig.   9.)     The  very  unfavorable  season  of  1913 
not  included,  for  lack  of  data. 

Half  of  Kansas,  46  of  the  105  counties,  lies  west  of  the  ninet 
eighth  meridian.     Figure  6  shows  the  area  of  grain  sorghum  and  coi 
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Fig.  10. — Graphic  comparison  of  the  annual  acre  value  in  dollars  per  acre  of  grain  sorghvim  and  of  corn 
Oklahoma  for  the  8  years  1904-1911,  inclusive,  and  average  acre  value  for  the  S-year  period. 

in  those  counties.  Nineteen  of  them  already  grow  more  kafir  an 
milo  than  corn.  The  average  acre  value  for  this  area,  as  shown  i 
figure  7,  proves  the  grain  sorghum  to  be  the  more  profitable  crop. 

A  comparison  of  figure  6  with  figure  5  shows  that  fully  half  of  th 
Kansas  grain  sorghum  is  grown  in  the  eastern  half  of  the  State.     Th 
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Fig.  11.— Graphic  comparison  of  the  annua  lacre  value  in  dollars  per  acre  of  grain  sorghum  and  of  corn  i 
the  46  counties  comprising  the  vrestern  half  of  Kansas  and  lying  wholly  west  of  the  ninety-eighl 
meridian,  for  the  10  years  1904-1913,  inclusive,  and  average  acre  value  for  the  10-year  period. 

acre  value  for  the  entire  State  indicates,  moreover,  that  it  pays  t 
grow  it  in  eastern  Kansas,  at  least  on  the  uplands. 

Similarly,  one- third  of  Oklahoma,  containing  21  counties,  lies  wes 
of  the  ninety-eighth  meridian.  Figure  9  shows  the  acreage  in  tlii 
area  of  the  two  crops  under  discussion.  Nine  of  these  coimties  in  1 9 1 
grew  more  kafir  and  milo  than  com.     Figure  12  tells  why  they  did  i 
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md  why  more  of  them  probably  were  domg  it  in  1913.  In  sharp 
contrast  to  Kansas,  a  comparison  of  figure  9  and  figure  8  shows  only 
ibout  one-fifth  of  the  grain-sorghum  crop  grown  in  the  eastern  two- 
ihirds  of  the  State.  When  the  acre  values  given  in  figure  10  for  all 
)klahoma  and  in  figure  12  for  the  western  third  are  considered,  there 
s  developed  a  presumption  that  it  would  be  very  profitable  to  grow 
Lafir  and  milo  farther  east  in  Oklahoma. 

Meanwhile  what  of  Texas,  the  great  dry-farming  empire  of  the 
k)uth  ?     It  is  known  that  during  the  years  whem  the  kafir  industry 
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1g.  12.— Graphic  comparison  of  the  anniial  acre  value  in  dollars  per  acre  of  grain  sorghum  and  of  com 
in  the  21  coimties  comprising  the  western  third  of  Oklahoma  and  lying  wholly  west  of  the  ninety- 
eighth  meridian,  for  the  8  years  1904-1911,  inclusive,  and  average  acre  value  for  the  8-year  period. 

?^as  developing  in  Kansas,  milo  had  been  carried  into  Texas  by 
restward-faring  emigrants.  Gradually  it  became  estabUshed  on  the 
arms  and  ranches  of  the  drier  western  portions  of  the  State.  No 
tatistical  data  are  to  be  had,  but  it  is  known  that  it  increased  steadily 
nd  also  that  the  kafirs  were  soon  introduced  and  became  popular, 
^here  is  every  reason  to  beheve  that  the  area  devoted  to  these  two 
rops  in  Texas  has  more  than  equaled  the  area  grown  in  Kansas,  at 
3ast  until  the  recent  enormous  increase. 


PUBLICATIONS  ON  GRAIN  SORGHUMS. 
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559. 
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Paper,  5  cents. 
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Bui.  175.     Paper,  10  cents. 
The  Importance  and  Improvement  of  the  Grain  Sorghums.     U.  S.  Dept.  Agr.,  Bu 

Plant  Indus.  Bui.  203.     Paper,  10  cents. 
Grain-Sorghum  Production  in  the  San  Antonio  Region  of  Texas.    U.  S.  Dept.  Agr 

Bur.  Plant  Indus.  Bui.  237.     Paper,  5  cents. 
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Indus.  Bui.  253.     Paper,  15  cents. 
Cereal  Experiments  in  the  Texas  Panhandle.     U.  S.  Dept.  Agr.,  Bur.  Plant  Indu 
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Agr.,  Bur.  Chem.  Bui.  120.     10  cents. 
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The  Grain  Sorghums:  Immigrant  Crops  That  Have  Made  Good.    U.  S.  Dept.  Agr 
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Contribution  from  tlie  Bureau  of  Plant  Industry,  Wm.  A.  Taylor,  Chief. 

IRADICATION   OF   FERNS   FROM  PASTURE  LANDS 
IN  THE  EASTERN  UNITED  STATES. 

By  H.  R.  Cox, 
Agriculturist,  Office  of  Farm  Management. 

KINDS   OF  FERNS  THAT   ARE   WEEDS   AND   AREAS  INFESTED.^ 

There  are  nearly  7,500  recognized  species  of  ferns  in  the  world,  of 
hich  number  over  200  are  known  to  be  native  to  the  United  States. 
.  few  species  have  become  weed  pests  in  this  country,  and  it  is  to  a 
iscussion  of  the  control  of  these  weedy  ferns  that  this  bulletin  is 
evoted. 

The  parts  of  the  United  States  in  which  ferns  are  bad  weeds  are, 
rincipally,  (1)  the  hill  country  of  the  Northeastern  States  and  the 
igher  portions  of  the  Appalachian  Mountain  region  as  far  south  as 
reorgia,  and  (2)  the  Pacific  coast  country  west  of  the  Cascade 
[ountains.  In  the  former  region,  which  is  the  area  covered  by  this 
uUetin,  the  principal  weedy  ferns  are  the  hay-scented  fern  (Denn- 
laedtia  yunctilohula)  and  the  brake  (Pteris  aquilina,  formerly  known 
3  Pteridium  aquilinum).  Both  kinds  are  sometimes  called  brakes, 
Ithough  this  term  is  properly  applied  only  to  the  latter  species..  In 
tie  Pacific  coast  section  the  brake  is  the  most  common  weedy  fern. 

Several  other  species  in  the  eastern  region  are  sometimes  annoying, 
ut  they  occur  largely  in  low  and  moist  places  and  do  not  give  much 
rouble  on  good  pasture  land.  They  are  principally  the  cinnamon 
3rn  (Osmunda  cinnamomea),  the  marsh  fern  (Orthopteris  thely pteris) , 
nd  the  sensitive  fern  {Onoclea  sensihilis) . 

iThe  writer  is  indebted  to  Mr.  J.  S.  Cotton,  of  the  Office  of  Farm  Management,  for  valuable  suggestions 
I  making  the  experiments  described  in  this  bulletin. 

Note.— This  bulletin  will  be  of  interest  to  farmers  in  the  hill  country  of  the  Northe^tern  States  and  the 
igber  portions  of  the  Appalachian  Mountain  region  farther  south. 
2219°— Bull.  687—15 
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SCOPE   OF  THIS  BULLETIN. 

This  publication  deals  only  with  fern  eradication  in  the  Eastcri 
States.  Although  the  experiments  here  recorded  were  made  witl 
the  hay-scented  fern,  there  is  every  reason  to  believe  that  the  methods 
found  useful  against  this  species  would  be  equally  applicable  to  tht 
brake.  It  should  be  understood,  however,  that  the  fern  referred  t( 
in  the  following  pages  is  the  hay-scented  fern. 

HABITS    OF   GROWTH    OF  THE   WEEDY    FERNS. 

THE  HAY-SCENTED  FERN. 

The  hay-scented  fern  (fig.  1)  has  a  perennial, 
very  slender  rootstock  one-eighth  to  three-six- 
teenths of  an  inch  in  diameter,  extensively 
creeping  below  ground  parallel  to  the  surface. 
From  the  rootstocks  arise  at  short  intervals 
the  fronds,  or  leaves,  of  the  plant.  These 
fronds  are  1  to  3  feet  high  and  5  to  9  inches 
wide  when  mature.  The  fruit  dots  occurring 
on  the  margin  of  the  leaf  bear  the  spores  which 
are  comparable  to  the  seeds  of  seed-bearing 
plants. 

This  kind  of  fern  grows  in  patches  or  clumps 
(fig.  2) ,  the  surfaces  of  which  are  raised  above 
the  rest  of  the  land  and  are  soft  and  spongy, 
consisting  of  an  accumulation  of  dead  fern 
and  forest  leaves.  In  these  clumps  the  fern 
leaves  grow  so  thickly  that  young  grass  has  no 
opportunity  to  work  in.  Even  if  grass  could 
get  a  start  in  the  clumps,  it  would  be  smoth- 
ered out  when  the  fern  leaves  fall  over  and  die 
on  the  coming  of  cold  weather. 

The  hay-scented  fern  is  rather  particular  as 
to  location.  It  thrives  in  places  partially  pro- 
tected from  the  sun's  rays,  such  as  northern,  eastern,  and  western 
slopes,  or  in  areas  close  to  stone  walls  or  trees.  It  is  noteworthy 
that  this  fern  is  not  found  in  places  that  are  much  trodden.  Either 
the  plants  have  been  driven  out  by  the  trampling  of  animals  or  the 
soil  is  so  compact  that  the  fern  can  not  get  a  start. 

THE  BRAKE. 

The  brake  (fig.  3)  has  underground  parts  similar  to  those  of  the 
hay-scented  fern,  but  the  rootstocks  are  more  stout  and  woody  and 
creep  longer  distances  below  the  soil  surface.  The  brake  also  has  the 
same  methods  of  reproduction  as  the  hay-scented  fern^     The  plant 


Fig.  1.— The  hay-scented 
fern. 
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aries  much  in  size ;  in  the  Eastern  vStates  it  is  1  to  3  feet  high,  but  on 
he  Pacific  coast  it  attains  a  height  of  6  to  8  feet.  The  leaf  blades  are 
riangular  and  umbrella-Uke,  1  to  4  feet  broad,  and  long  and  more  or 
?ss  three  parted,  the  larger  branches  usually  twice  divided.  At 
laturity  the  fruiting  leaves  have  a  continuous  edging  of  spore  cases, 
^hich  shed  the  light-brown  spores  in  great  quantities. 

In  the  Eastern  States  the  brake  is  distributed  somewhat  more  gen- 
rally  than  the  hay-scented  fern,  not  being  confined  so  exclusively  to 
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Fig.  2.— a  pasture  in  southern  New  York  with  a  characteristic  growth  of  hay-scented  ferns. 

he  hill  and  mountain  country.  From  its  habit  of  being  widely  creep- 
ng,  the  brake  does  not  occur  in  dense,  well-defined  patches,  like  the 
lay-scented  fern  (fig.  4) . 

CONTROL  OF  FERNS  IN  THE  EASTERN   STATES. 

As  the  grazing  of  live  stock  is  a  prominent  feature  in  the  farming 
)f  the  eastern  region  in  which  ferns  are  weeds,  and  as  the  area  of  avail- 
ible  pasturage  has  been  curtailed  by  the  presence  of  the  ferns,  these 
veeds  are  looked  upon  as  a  serious  pest.  Moreover,  since  these  lands 
or  the  most  part  are  so  steep  and  rocky  as  to  prohibit  cultivation,  and 
lince  the  ferns,  unlike  many  other  pasture  weeds,  can  not  be  reduced 
n  number  by  increasing  the  vigor  and  thickening  the  stand  of  the 
pasture  grasses,  a  real  problem  in  weed  control  is  presented. 
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The  metliods  that  have  been  adopted  for  eradicating  ferns  in  t 
Eastern  States  are  cutting  or  mowing,  salting  hve  stock,  and  cul 
vation. 

CUTTING   OR   MOWING. 

In  1557  Thomas  Tiisser  wrote  his  ''Five  Hundred  Pomtes  of  Go( 
Husbandrie,"  in  which  he  said: 

In  June  and  in  August,  as  well  doth  appeere, 
Is  best  to  mowe  Brakes  of  all  times  of  the  Yeere. 

In  1911  a  representative  of  t 
United  States  Department  of  Ag 
culture  found  a  farmer  in  Delawa 
County,  N.  Y.,  who  was  followii 
the  identical  method  advised  1 
Tusser  and  had  greatly  reduced  t^ 
number  of  ferns  in  his  pasture 
(See  fig.  5.)  This  farmer,  Mr.  W. 
Thomson,  has  found  that  attackii 
them  twice  a  year  greatly  reduc 
the  number  of  ferns,  and  that  if  tl 
method  is  followed  for  two  yea 
in  succession  most  of  them  di 
appear. 

It  is  best  to  make  the  cuttin 
just  previous  to  the  time  when  t] 
ferns  mature  their  spores.  Th 
not  only  prevents  propagation  1 
means  of  spores  but  greatly  wea 
ens  the  rootstocks,  which  are  ; 
their  most  susceptible  stage  ju 
previous  to  sporing.  As  the  spor 
mature  during  the  latter  part 
June  in  Delaware  County,  tl 
proper  time  to  make  the  first  cu 
ting  in  that  region  is  about  tl 
middle  of  that  month.  New  leaves  spring  up  immediately,  so  thi 
one  more  cutting  must  be  made  that  season  to  prevent  sporing.  Th 
second  cutting  should  be  made  about  the  middle  of  August.  It 
highly  important  to  observe  the  precaution  that  if  either  of  the  cu 
tings  is  put  off  until  after  the  spores  mature,  the  plants  should  n( 
be  disturbed  during  the  remainder  of  that  season,  since  mowing  tl 
ferns  after  the  spores  ripen  seems  to  scatter  the  spores  a  great  do 
more  than  when  the  plants  remain  undisturbed. 

The  work  of  cutting  must  usually  be  done  by  hand  (fig.  6),  as  tl 
land  is  generally  too  rough  to  admit  of  the  use  of  a  mower.     In 


Fig.  3.— The  brake. 
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isture  with,  an  average  quantity  of  fern,  one  man  with  a  scythe  can 

►ver  about  2J  acres  in  a  day.     The  leafstalks  are  tender  and  are 

Lsily  cut  with  a  scythe. 

The  writer  has  found  a  number  of  farmers  in  the  mountain-pasture 

strict  of  North  Carolina  who  have  successfully  used  this  method  of 

adicating  ferns.     The  plan  seems  to  be  generally  accepted  as  the 

?st  in  that  region. 

Burning  after  cutting. — Mr.  Thomson  has  found  that  burning  over 

le  fern  patches  after  cutting  serves  as  a  further  check  to  the  pest. 
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Fig.  4.— a  field  infested  with  brakes,  near  Tacoma,  Wash. 

fter  the  mowed  fern  leaves  have  become  dry,  fire  is  started  on  the 
indward  side  of  the  patch.  Not  all  patches  will  burn  completely, 
i  there  are  varying  quantities  of  combustible  material  in  the  areas. 
Tiere  a  fierce  fire  has  passed  over  a  patch  the  fern  rootstocks  are 
idoubtedly  injured  to  a  considerable  extent. 


SALTING  LIVE    STOCK  IN   FERN   PATCHES. 


Where  ferns  occupy  very  small  areas  on  a  farm  certain  methods 

ay  be  used  that  would  not  be  economical  on  a  thickly  infested  piece 

land.     One  of  these  methods  is  salting  live  stock  in  the  fern  patches. 

ry  salt  is  scattered  on  the  plants  when  they  are  moist  with  rain  or 
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dew.  The  stock  eat  and  trample  the  plants  in  their  effort  to  get  thd' 
salt.  This  plan  has  been  successful  on  at  least  one  farm  near  Delhi, 
N.  Y.  Since  the  saltings  must  be  rather  frequent,  the  areas  treated 
should  be  those  that  are  easily  accessible. 

CULTIVATION. 

There  is  no  doubt  that  cultivation  destroys  ferns.  The  difficulty 
is  that  the  steep  and  rocky  character  of  the  fern-infested  land  does 
not  permit  effective  cultivation  except  on  limited  areas.  Cultivation 
has  been  tried  on  Mr.  Thomson's  farm  with  indifferent  success. 
When  a  piece  of  pasture  was  plowed  up  and  put  into  small  grain,  fol- 
lowed by  seeding  to  grass,  the  fern  worked  in  again,  so  that  it  is  now 


Fig.  5.— General  view  in  southern  New  York,  showing  land  in  the  foreground  on  which  hay-scented  ferns 
have  been  eradicated  by  cutting. 

as  thick  as  formerly.  Another  piece  of  pasture  land  was  well  culti- 
vated in  potatoes  and  afterward  seeded  to  grass.  In  this  piece  the 
fern  was  slower  in  working  back,  but  later  a  fairly  good  stand  of  the 
weed  was  found.  If  the  cultivation  could  have  been  continued  for 
several  years,  permanent  eradication  of  the  fern  might  have  be(^n 
expected,  but  the  character  of  the  land  prevented  this  treatment. 

EXPEREVIENTS  IN  FERN  ERADICATION. 

Having  learned  the  value  of  the  various  methods  already  in  use  in 
controlling  ferns,  the  question  arose  whether  there  were  any  othor 
methods  that  might  be  more  satisfactorily  employed.     Spraying  with 
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>lant  poisons  suggested  itself  as  the  most  promising.  Accordingly, 
xperiments  were  planned  in  cooperation  with  Mr.  Thomson  to  com- 
lare  the  value  of  spraying  with  cutting,  as  well  as  to  learn  something 
,bout  the  best  way  of  getting  a  stand  of  grass  and  clover  on  the  in- 
Bsted  areas.  These  experiments  covered  a  period  of  two  years,  1912 
nd  1913. 

EXPERIMENTS  IN    1912. 

The  tests  were  made  in  two  series.  Series  1  consisted  of  spraying 
0  kill  the  ferns,  accompanied  by  seeding,  liming,  and  fertilizing  to 
ncourage  a  stand  of  grass.  All  plats  were  sprayed  twice  except  one, 
T'hich  was  sprayed  four  times.  Series  2  consisted  of  cuttmg,  also 
ccompanied  by  seeding,  liming,  and  fertilizing.     Each  plat  was  cut 


Fig. 


-Cutting  ferns  with  a  scythe  on  a  hillside. 


wice.  The  two  sprayings  and  two  cuttings  on  the  various  plats  were 
aade  about  the  middle  of  June  and  August,  just  preceding  sporing 
ime. 

S frayed  series. — ^The  number  of  sprayed  plats  was  four,  all  being 
miformly  and  fairly  well  set  to  ferns.  The  materials  used  were 
olutions  of  common  salt,  iron  sulphate,  and  arsenite  of  soda,  and  in 
irder  to  make  the  treatments  comparable  as  to  cost  the  quantities 
.pplied  to  the  various  plats  were  of  equal  value.  The  sprayer  used 
t^as  a  hand  bucket  pump,  which  produced  a  fairly  mistlike  spray, 
rhe  entire  surface  of  the  plat  was  treated,  the  grass  as  well  as  the 
erns.  One-half  of  each  plat  was  limed  and  fertilized  in  June  at  the 
ate  per  acre  of  300  pounds  of  acid  phosphate,  150  pounds  of  muriate 
•f  potash,  and  2,000  pounds  of  hydrated  lime.     The  entire  surface  of 
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all  the  plats  was  seeded  to  a  pasture  mixture  of  grass  and  clover  in 
August. 

Cut  series. — The  number  of  cut  plats  was  two.  They  were  both 
treated  alike  as  to  cutting,  but  one  of  them  was  limed  and  fertilized 
in  June  and  seeded  in  August,  while  the  other  was  merely  seeded  in 
August. 

EXPERIMENTS    OF    1913. 

It  was  the  intention  to  duplicate  the  treatment  of  1912  on  all  the 
plats.  In  the  spring  of  1913,  however,  it  was  evident  that  the  re- 
sults of  spraying  on  the  plats  treated  with  salt  and  arsenite  of  soda 
in  1912  had  been  so  effective  that  there  was  not  much  feni  left  on 
which  to  experiment.  Accordingly,  two  new  plats  were  laid  out  in 
1913  to  test  the  relative  merits  of  these  two  materials.  The  quantities 
used  were  less,  but  were  equal  as  to  cost,  as  before.  Each  plat  was 
sprayed  twice. 

In  addition  to  these  two  plats,  two  small  areas  of  the  1912  sprayed 
plats  were  sprayed  with  the  same  solutions  described  above  to  note 
their  effect  on  the  young  seeding  of  grass  and  clover. 

There  were  no  cutting  plats  in  1913,  as  there  were  numerous  places 
in  the  fields  where  the  fern  had  been  cut  one  year  and  also  two  years 
in  succession.  The  cut  plats  of  1912  were  untouched  in  1913  in 
order  to  note  the  fighting  qualities  of  the  fern  in  the  presence  of  the 
new  seeding  of  grass  and  clover. 

CONCLUSIONS  FROM  EXPERIMENTS  AND  OBSERVATIONS  WITH  FERNS. 

CUTTING. 

Cutting  ordinarily  is  a  cheaper  method  of  handling  ferns  than  spray- 
ing. With  ferns  at  an  average  degree  of  thickness  in  a  pasture  a  man 
ought  to  cover  about  2 J  acres  a  day.  With  labor  at  $1.50  the  cost 
of  cutting  fern  is  about  60  cents  an  acre  for  each  cutting,  as  com- 
pared with  spraying  with  salt  at  about  $1.05. 

A  further  advantage  of  cutting  is  that  it  is  less  complicated  than 
spraying  and  requires  only  the  use  of  a  tool  with  which  all  farmers 
are  thoroughly  familiar. 

Still  another  advantage  is  that  seeding  to  grass  and  clover  can  be 
made  as  soon  after  the  first  cutting  as  is  desired.  After  the  original 
stand  of  ferns  is  cut  down,  the  subsequent  growth  is  seldom  so  thick 
as  to  prevent  young  grass  working  in.  The  seeding  can  be  done 
the  same  year  that  the  work  of  eradication  is  started,  so  that  by  the 
following  year  a  good  growth  of  young  grass  and  clover  may  be 
expected,  which  in  itself  contributes  to  the  reduction  of  the  number 
of  ferns. 
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SPRAYING. 

Theri^  is  jio  doubt  that  salt  is  the  best  material  for  a  spray  solution 
Lgainst  ferns.  (See  fig.  7.)  The  iron  sulphate  was  ineffective, 
^rsenite  of  soda  was  effective,  but  its  use  involved  some  risk  on 
Lccount  of  its  poisonous  character  to  man  and  animals;  furthermore, 
t  is  rather  difficult  to  obtain  except  in  the  larger  centers.  Salt  is 
'-ery  effective,  is  easily  obtainable,  and  probably  exerts  an  aftereffect 
avorable  to  grass.  It  is  also  relished  by  live  stock,  thus  contribut- 
ng  to  the  destruction  of  ferns  treated  with  it  in  pastures  to  which 
tock  have  access. 


IG.  7.— Fields  in  southeastern  New  York  where  the  experiments  in  fern  eradication  were  made.  In  the 
immediate  foreground  is  the  plat  sprayed  with  salt  solution,  which  accomplished  the  destruction  of 
nearly  all  the  ferns  in  one  season. 

The  quantity  of  salt  required  to  the  acre  depends,  of  course,  on 
he  thickness  of  the  fern.  The  smallest  amoimt  used  in  the  experi- 
cients  was  600  pounds  to  the  acre,  and  this  was  considerably  more 
han  was  needed,  even  though  the  entire  surface  of  the  plats,  both 
he  fern  and  the  grass,  was  treated.  As  the  ferns  seldom  occupy  more 
han  one- third  the  surface  of  a  pasture,  200  potmds  to  the  acre  is 
Lsually  ample.  In  these  experiments  salt  was  used  in  almost  a  satu- 
ated  solution,  that  is,  1  pound  to  about  1^  quarts  of  water.  If 
lesirable,  a  more  dilute  solution  could  be  used. 
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The  cost  of  spraying  varies  under  different  conditions  and  is  her 
only  estimated.  The  difficulty  of  hauling  water  up  steep  slopes  i 
sometimes  so  great  as  to  make  spraying  almost  prohibitive.  Afte 
the  materials  are  hauled  to  the  fields  the  work  of  spraying  proceed 
faster  than  cutting.  With  ferns  of  an  average  degree  of  thicknes 
a  man  with  a  knapsack  sprayer  ought  to  cover  about  5  acres  a  day 
Assuming  that  150  pounds  of  salt  are  used  to  the  acre  at  a  cost  o 
one-half  cent  a  pound  and  that  5  acres  are  covered  in  a  day  wit] 
labor  worth  $1.50,  the  cost  of  spraying  with  salt  is  $1.05  per  acre  fo 
each  application,  not  including  the  cost  of  hauling  the  materials.  A 
the  first  spraying  is  the  most  expensive  in  labor  and  materials,  thi 
treatment  may  cost  a  little  more  than  the  amount  mentioned,  whil 
the  subsequent  treatments  will  probably  cost  less. 

One  disadvantage  of  spraying  is  that  it  is  a  detriment  to  the  growtl 
of  young  clover.  This  means  that  the  measures  for  encouraging  th 
clover  to  work  into  the  patches  occupied  by  fern  should  be  deferrei 
until  after  the  last  spraying  has  been  made.  It  is  probable  that  th 
spray  does  not  injure  young  grass  to  any  great  extent. 

An  advantage  of  spraying  is  that  it  may  be  employed  in  situation 
that  are  too  stony  for  the  efficient  use  of  the  scythe  (fig.  8).  Ther 
are  also  certain  other  situations  where  large  spraying  outfits  may  b 
satisfactorily  used.  Spraying  with  a  barrel  pump  on  a  low  wagon  ca] 
sometimes  be  made  more  cheaply  than  with  a  knapsack  outfit. 

NUMBER   OF  TREATMENTS    NECESSARY. 

Two  treatments  a  year,  either  spraying  or  cutting,  seem  to  b 
about  as  effective  as  four,  and  are  to  be  recommended.  Undoubtedl; 
the  best  time  to  treat  the  ferns  is  just  previous  to  sporing,  or  about  th 
middle  of  June  and  the  middle  of  August. 

BURNING.  ' 

Following  a  treatment  of  either  spraying  or  cutting,  fire  may  b 
started  when  the  vegetation  on  the  surface  of  the  patches  is  dry 
The  burning  not  only  kills  the  shoots  that  have  recently  started,  bu 
probably  affects  the  vitality  of  the  roots tocks  as  well.  The  subse 
quent  growth  of  young  shoots  is  usually  not  as  vigorous  as  when  th 
patches  are  not  burned.  The  burning  should  be  done,  of  course 
before  seeding  to  grass  and  clover; 

HOW   LONG   SHOULD   THE    MEASURES    OF   ERADICATION    BE    CONTINUED? 

It  is  probably  not  practicable  absolutely  to  eradicate  ferns.  Afte: 
they  have  been  reduced  to  a  minimum  the  specific  methods  of  de 
struction  may  be  discontinued,  at  least  until  the  weeds  again  becomi 
troublesome.  The  reduction  of  the  number  of  ferns  will  give  th( 
grass  and  clover  ample  opportunity  to  work  in,  and  this  in  itself  wil 
tend  to  hold  the  ferns  in  check. 
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GETTING  A   STAND   OP  GRASS   ON  THE   FERN   PATCHES. 

After  the  fern  has  been  greatly  reduced  or  entirely  eradicate, 
rrass  is  very  slow  in  working  into  the  patches  unless  certain  measures 
ire  adopted.  Of  these  measures,  scattering  grass  and  clover  seed 
)ver  the  patches  is  the  most  important  one.  The  stand  is  better 
md  the  growth  more  vigorous,  especially  in  the  case  of  clover,  if  Hme 
ind  fertilizer  are  applied  in  addition  to  the  seed. 

Seed  may  be  sown  either  in  the  early  spring  or  late  summer.  In 
hese  tests  the  seed  was  applied  at  the  latter  period,  that  is,  during 


IG.  8.— View  of  a  pasture  from  which  ferns  have  been  eradicated,  except  among  rocks  and  close  to  the 
stone  fence,  by  cutting.  This  pasture  presents  conditions  under  which  spraying  with  a  salt  solution  may 
be  the  best  method  of  eradication. 

Lugust,  with  excellent  results.  If  the  seeding  be  done  at  this  time 
he  young  grass  seedlings  are  less  injured,  probably  by  the  shading 
ffect  of  the  ferns,  than  if  done  in  the  early  spring. 

CONTROL   OF  FERNS  IN  THE   WESTERN  STATES. 

The  brake  is  fully  as  serious  a  weed  pest  on  the  Pacific  coast  as  are 
ny  of  the  fern  species  in  the  East.  A  thorough  investigation  of  the 
ern  problem  of  the  Western  States  has  not  been  made  as  yet  by  the 
)epartment  of  Agriculture.  There  is  no  doubt,  however,  that  the 
erns  of  that  region  may  be  subdued  by  the  same  methods  used  in 
he  East,  with  certain  modifications  to  meet  local  conditions,  espe- 
ially  in  the  time  of  application,  of  the  treatments.     Owing  to  the 
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nature  of  the  land  and  the  kind  of  farming  in  vogue  on  the  Pacifii 
cgast  there  are  several  methods  that  can  probably  be  used  to  ad  van 
tage  in  that  region  that  can  not  be  employed  m  the  East. 

SUMMARY. 

Two  kinds  of  ferns  have  become  serious  weed  pests  in  the  Unite( 
States,  namely,  the  hay-scented  fern  and  the  brake.  The  two  specie 
are  troublesome  in  the  hill  country  of  the  Northeastern  States  ani 
in  the  higher  mountain  country  of  the  States  farther  south.  On  th 
Pacific  coast  the  brake  is  the  principal  weedy  fern. 

This  bulletin  deals  with  the  fern  problem  of  the  Eastern  States 
Although  the  experiments  here  recorded  were  made  with  the  hay 
scented  fern,  there  is  no  doubt  that  the  treatment  found  most  effectiv 
with  that  species  would  apply  equally  well  to  the  brake.  Both  kind 
are  perennials,  with  running  rootstocks  which  lie  more  or  less  paralle 
to  the  soil  surface. 

In  most  parts  of  the  East  where  the  ferns  are  weeds  the  land  is  S( 
steep  and  rocky  that  cultivation  is  not  practicable.  It  has  bee] 
found  that  cutting  off  the  tops  close  to  the  soil  surface  twice  a  yea 
for  two  years  wiU  kill  out  nearly  all  of  the  ferns.  The  best  times  to  d( 
the  cutting  are  just  previous  to  sporing,  or  about  the  middle  of  Jun 
and  the  middle  of  August  in  southern  New  York. 

Experiments  were  made  in  1912  and  1913  to  test  the  efficacy  o 
spraying  as  compared  with  cutting  and  to  learn  the  best  method  o 
obtaining  a  stand  of  grass  and  clover  on  the  fern-infested  areas 
The  spray  materials  used  were  solutions  of  salt,  arsenite  of  soda,  an( 
iron  sulphate.     These  materials  were  used  in  quantities  of  equal  value 

The  results  of  these  tests  showed  the  following  facts:  Salt  is  th 
best  spray  material  of  the  three.  With  ferns  at  an  average  degre* 
of  thickness  on  the  land,  150  pounds  of  salt  dissolved  in  60  gallon 
or  more  of  water  to  the  acre  for  each  application  are  sufficient.  Tw( 
sprayings  a  year  are  about  as  effective  as  four,  and  are  to  be  recom 
mended.  Cutting  is  somewhat  cheaper  than  spraying.  Further 
more,  the  cutting  does  not  interfere  with  young  clover  and  grass 
coming  in  on  the  infested  patches  after  the  first  treatment.  This 
method,  therefore,  is  to  be  recommended  in  preference  to  spraying 
in  most  situations.  In  some  places  the  land  is  so  stony  as  to  inter- 
fere with  cutting,  in  which  case  spraying  may  be  the  best  method 
It  was  found  that  scattering  seed  on  the  patches  where  ferns  had 
grown  was  the  most  important  means  of  getting  a  stand  of  grass  and 
clover,  and  that  liming  and  fertilizing  in  addition  to  the  seeding  were 
of  considerable  benefit. 
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INTRODUCTION. 

The  Office  of  Cereal  Investigations  of  the  Department  of  Agrieul- 
ure  inaugurated  variety  tests  of  rices  in  the  vicinity  of  Biggs,  Cal., 
a  the  spring  of  1909.  These  tests  were  continued  in  this  locality 
luring  the  season  of  1910-11,  and  during  the  same  period  similar 
ests  were  made  of  a  smaller  number  of  varieties  at  several  places 
a  the  Sacramento  and  San  Joaquin  Valleys.  These  plantings 
urnished  some  valuable  data  on  the  commercial  possibilities  of  rice 
ulture  in  California  and  were  largely  responsible  for  the  beginning 
>f  the  industry. 

These  results  were  obtained  in  cooperation  with  ranchers,  but  in 
>rder  that  these  studies  might  be  enlarged  and  conducted  under  con- 
litions  more  favorable  for  experimental  work,  the  Biggs  Rice  Field 

Note.— This  bulletin  will  be  of  interest  to  the  rice  growers  of  California. 
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Station  (fig.  1)  was  established  in  1912  through  cooperation  with  the 
Sacramento  Valley  Grain  Association,  an  organization  composed  of 
ranchers.  The  station  farm,  coAsisting  of  57  acres,  is  located  4  miles 
northwest  of  Biggs  and  is  irrigated  by  gravity  from  the  Feather  River 
through  a  canal  system  operated  by  the  Sutter-Butte  Canal  Co.  Its 
soil  is  black  adobe,  which  is  representative  of  a  considerable  acreage 
of  land  in  the  Sacramento  Valley  upon  which  rice  has  been  produced 
commercially  for  the  last  three  years. 

The  first  commercial  crop  of  rice  in  California  was  grown  in  1912 
on  adobe  soil  in  the  Sacramento  Valley  near  Biggs.  The  profits 
from  this  crop  of  1,400  acres  were  large.  The  wide  publicity  that 
was  given  to  the  possibilities  of  rice  culture  on  this  adobe  soil  re- 
sulted in  the  sowing  of  6,000  acres  in  1913.  The  greater  part  of  this 
acreage  was  in  Butte  County,  though  there  were  several  small  plant- 
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Fig.  1.— Buildings  at  the  Biggs  Rice  Field  Station. 

ings  in  the  San  Joaquin  A^ alley.  The  average  yield  of  3,200  pounds 
of  grain  per  acre  which  was  produced  by  the  1913  crop  gave  so  great 
an  impetus  to  the  industry  that  in  1914  the  area  sown  in  rice  was 
increased  to  16,000  acres,  adding  over  $800,000  to  the  agricultural 
wealth  of  the  State. 

The  recommendations  in  this  bulletin  are  based  upon  the  results 
obtained  at  the  Biggs  Eice  Field  Station  and  a  study  of  the  condi- 
tions under  which  rice  has  been  grown  in  Cahfornia. 

GENERAL  REQUIREMENTS  OF  THE  CROP. 

Irrigation  is  an  important  feature  in  the  culture  of  rice.  Water 
must  be  applied  continuously  and  at  a  uniform  depth  for  many  days. 
To  meet  these  requirements  the  land  which  is  selected  for  this  crop 
should  be  level  and  underlain  by  a  subsoil  that  is  impervious  to  water. 
It  is  less  expensive  to  prepare  a  level  tract  for  irrigation  than  a  rolling 
one,  and  the  cost  of  maintenance  is  also  less,  because  there  are  fewer 
levees.  The  impervious  stratum  of  soil  should  lie  near  the  surface,  for 
a  deep  soil  requires  more  water  and  more  time  for  its  submergence 
than  a  shallow  one. 
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Good  drainage  is  necessary  to  get  the  land  in  condition  quickly  for 
larvesting  and  to  prevent  water-logging,  a  condition  which  unques- 
ionably  affects  the  yield.     Clay  soils,  when  easily  drained  and  not 

00  deficient  in  organic  matter  seem  well  suited  to  the  production  of 
ice.  Loamy  and  even  sandy  soils  produce  good  crops  of  rice  under 
ieal  conditions  of  irrigation  and  drainage. 

AREA  WHERE  RICE  IS   GROWN. 

The  rice  acreage  in  California  in  1914  was  distributed  by  counties 
s  follows  (fig.  2):  Butte,  11,750;  Colusa,  3,000;  Glenn,  120;  Yuba, 
00;  Yolo,  80;  Placer, 
20;  Merced,  150; 
[ing,  80;  Kern,  100. 

The  production  of 
ice  in  1914  was  con- 
ned to  the  Sacramento 
nd  San  Joaquin  val- 
3ys,  the  northern  and 
outhern  sections  of  a 
ontinuous  valley  of 
lore    than   400    miles 

1  length  and  from 
0  to  60  miles  in 
ddth  that  occupies  the 
orth-central  portion 
f  the  State.  To  the 
ast  of  this  great  valley 
e  the  foothills  and  the 
crested  slopes  of  the 
ierra  Nevada  Moun- 
ains.  Many  perennial 
treams  flow  into  the 
alley  from  this  region 
f  heavy  precipitation.  The  western  wall  of  this  valley  is  formed 
y  the  Coast  Range.  No  perennial  streams  having  their  source  in 
hese  mountains  reach  the  floor  of  the  valley. 

CLIMATE. 

The  prevailing  chmatic  conditions  of  this  great  central  valley  are 
moderate  rainfall,  hot  summers,  mild  winters,  low  humidity,  and 
ght  wind  jliovement.  The  region  is  semiarid.  It  seldom  rains  dur- 
ig  the  summer  months,  the  rains  occurring  usually  from  October  to 
lay.  These  limits,  however,  are  subject  to  considerable  variation, 
'he  average  annual  rainfall  ranges  from  24  inches  at  Red  Bluff  to  5 
aches  at  Bakersfield. 


Fig. 


2. — Outline  map  of  California,  showing  by  circles  the  loca- 
tion and  acreage  planted  to  rice  in  1914. 
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The  mean  annual  temperature  ranges  from  60°  to  65°  F.  The 
highest  temperatures  occur  in  the  months  of  July  and  August,  rang 
ing  from  105°  to  115°  F.  During  the  hot  months  there  is  often  i 
daily  variation  of  40°,  resulting  in  rather  cool  nights.  In  the  wintei 
minimum  temperatures  of  less  than  25°  F.  are  seldom  recorded.  Th( 
usual  minimum  is  about  28°  F.  Frosts  frequently  occur  in  Decembei 
and  January. 

In  the  Sacramento  Valley  the  prevailing  wind  during  the  spring  anc 
autumn  months  is  often  brisk.  Hot,  dry  winds  from  the  north  some 
times  occur  during  the  hot  summer  months.  In  their  extreme  fom 
they  are  known  as  '  'northers."  When  they  continue  for  several  dayj 
they  often  do  considerable  damage  to  rice,  especially  if  they  occu] 
while  the  crop  is  in  flower. 

SOILS. 

The  larger  part  of  the  rice  crop  m  California  is  on  black  adobe  soil 
This  soil  contains  approximately  50  per  cent  of  clay.  In  structure  ii 
is  very  close  and  compact.  It  is  exceedingly  tenacious  and  puttylik( 
when  wet.  During  the  dry  season  it  breaks  at  the  surface  into  blocks 
separated  by  deep  cracks.  After  long  exposure  to  the  air  these  blocks 
divide  and  subdivide  by  smaller  cracks  until  the  surface  of  the  soil  ma} 
become  a  loose,  shallow  mass  of  small  pieces  the  size  of  peas.  Th( 
subsoil,  which  lies  at  a  depth  of  approximately  3  feet,  is  gray  in  coloi 
and  is  rather  impervious  to  water.  There  are  approximately  200,00( 
acres  of  this  soil  in  the  Sacramento  Valley  that  may  be  used  for  th( 
culture  of  rice. 

The  Sacramento  silt  loam,  a  light-brown  soil  which  occupies  i 
large  area  in  the  eastern  part  of  Colusa  County,  seems  well  adaptec 
to  rice.  It  is  of  alluvial  origin  and  varies  in  depth  from  18  inches 
to  6  feet.  In  texture  and  structure  it  is  variable,  but,  as  a  rule,  i1 
can  be  easily  cultivated.  The  heavier  type  of  this  soil  has  a  tend- 
ency to  form  hard  clods,  which  are  somewhat  difficult  to  reduce. 

Average  yields  of  rice  have  been  obtained*  on  the  Willows  clay 
This  is  an  indefinite  type  of  soil  that  occurs  in  large  areas  on  the 
nearly  level  plains  south  and  southeast  of  WiUows.  It  has  a  deptt 
of  approximately  6  feet.  This  soil  is  of  a  reddish  and  yellowisl 
brown  clay  that  is  compact,  tenacious,  and  impervious.  It  puddles 
badly  when  wet  and  bakes  upon  exposure  to  the  sun.  On  account 
of  its  texture  this  soil  is  not  easy  to  cultivate.  It  contains  frorc 
0.04  to  1.2  per  cent  of  alkali. 

Rice 'has  been  successfully  grown  on  the  Alamo  clay-loam  adobe. 
This  soil  varies  in  color  from  dark  gray  to  black  and  in  depth  from 
1  to  5  feet.  It  is  both  sedimentary  and  alluvial  in  formation  and 
lies  upon  a  red  hardpan.  It  occupies  an  area  that  is  subject  to 
overflow  during  the  rainy  season, 
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Other  types  of  clay  soils  in  these  two  valleys  have  been  used  for 
rice  with  success.  Average  yields  have  been  obtained  on  some 
where  the  surface  of  the  soil  gave  indications  of  a  high  alkali  content, 
rhese  salts  may  be  present  in  a  relatively  small  quantity  near  the 
mmediate  surface,  and  can  therefore  be  easily  removed  by  the 
rrigation  water,  which  may  indicate  that  with  thorough  drainage 
md  an  ample  supply  of  water  for  irrigation  rice  may  be  profitably 
ised  to  reclaim  these  alkali  lands.  Rice  is  apparently  more  resist- 
mt  to  alkali  salts  than  other  cereals. 

Table  I  shows  the  yields  and  acreage  of  commercial  rice  in  Cali- 
'ornia  in  1913  and  1914. 

Late  seeding  and  watering  and  barnyard  grass  are  m.ainly  respon- 
dble  for  the  failures  and  low  yields. 

Table  I.— Yields  and  acreage  of  commercial  rice  in  California  in  1913  and  1914. 


Yield  per  acre. 


1913 


Acres. 


Per  cent 
of  total 
acreage. 


1914 


Acres. 


Per  cent 
of  total 
acreage. 


,500  to  7,000  pounds 

,500  to  5,500  pounds 

,500  to  4,500  pounds 

,500  to  3,500  pounds 

,500  to  2,500  pounds 

00  to  1,500  pounds 

larvested,  but  not  thrashed . 
"Jot  harvested 


720 
2,300 
1,250 

800 


1.3 

11.7 
37.0 
20.2 
12.9 


600 
2,250 
3,525 
4,375 
2,750 

750 


250 


4.0 
12.9 


1,750 


Total. 


6,200 


100 


16,000 


3.8 
14.1 
22.0 
27.3 
17.2 

4.7 


10.9 
100 


PREPARATION  OF  THE  SEED  BED. 

When  not  contrary  to  good  farm  management,  and  when  the 
lature  of  the  soil  will  permit,  plowing  should  be  done  in  the  late 
lutumn.  There  should  be  good  drainage,  so  that  the  winter  rains 
nay  wash  out  the  alkali  which  may  have  accumulated  in  the  surface 
;oil.  Deep  plowing  should  be  practiced.  The  action  of  the  water 
luring  this  period  will  have  the  effect  of  reducing  the  clods,  which 
vill  lessen  the  amount  of  disking  and  harrowing  necessary  for  pre- 
paring a  good  seed  bed  the  following  spring. 

If  plowing  is  postponed  until  spring,  the  land  should  not  be  left 
n  furrows,  but  should  be  disked  and  harrowed  at  once  and  not 
illowed  to  dry  out  before  sowing.  The  vigorous  growth  of  the 
>roung  plants,  as  well  as  high  germination,  is  dependent  upon  how 
veil  the  soil  has  been  prepared  for  seeding. 

PREPARATION  OF  THE  SEED. 

The  seed  should  not  be  sown  until  it  has  been  carefully  fanned  and 
jcreened.  The  fanning  mill  is  usually  used  for  this  work.  It  grades 
■jhe  seed  and  removes  the  light  grains,  trash,  and  most  of  the  weed 
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seeds.  A  poor  stand  and  reduced  yields  are  generally  obtained  when 
ungraded  seed  is  sown.  The  use  of  cleaned  seed  is  one  method  by 
which  weeds  may  be  controlled  in  a  rice  field. 

Unless  the  crop  is  properly  shocked,  the  germinating  power  of  the 
seed  may  be  greatly  injured  during  a  wet  harvest.  A  germination 
test  should  always  be  made  of  seed  that  has  been  exposed  to  unfavor- 
able conditions.  At  least  three  lots  of  100  grains  each  should  be 
taken  for  this  test  from  a  composite  sample  of  the  seed  to  be  sown. 
Each  lot  should  be  placed  separately  between  blotters  or  Canton 
flannel,  which  must  be  kept  moist  and  at  a  temperature  of  approxi- 
mately 70°  F.  Within  a  week  each  lot  should  be  examined  and  the 
number  of  seeds  with  strong  sprouts-  counted. 

It  is  more  economical  not  to  sow  seed  of  low  vitality,  but,  if  usedj 
the  rate  of  seeding  per  acre  should  be  higher  than  that  commonly 
recommended  for  the  variety. 

MANNER  OF  SEEDING. 

In  sowing  rice,  the  seed  should  be  distributed  evenly  and  covered 
uniformly.  These  results  are  more  easily  obtained  by  drilling  the 
seed  than  by  broadcasting  it.  When  drilled,  less  seed  is  required 
and,  as  a  rule,  a  more  uniform  stand  is  secured.  Any  one  of  the 
ordinary  forms  of  drill  may  be  used  if  the  seed  bed  is  in  good  tilth. 

DEPTH  OF  SEEDING. 

Rice  should  be  sown  under  ordinary  conditions  at  a  depth  not 

exceeding  2  inches,  but  a  greater  depth  may  be  required  on  a  cloddy 

field,  in  order  to  cover  the  seed  well.     With  proper  moisture  conditions 

a  less  depth  is  desirable  on  a  weU-prepared  seed  bed.     If  irrigation  is 

necessary  to  germinate  the  seed,  and  in  most  cases  it  wiU  be,  the 

seeding  should  not  be  too  shallow,  or  the  water  may  float  and  scattei 

the  seed. 

RATE  OF  SEEDING. 

The  quantity  of  seed  that  should  be  sown  will  vary  with  the  variety 
of  rice,  the  vitality  of  the  seed,  the  fertility  of  the  soil,  the  character 
of  the  seed  bed,  and  the  method  of  seeding.  Under  ordinary  con- 
ditions on  black  adobe  soil  90  pounds  of  seed  to  the  acre  are  sufficient 
for  the  Wataribune  variety.  The  long-grain  varieties,  which  usually 
do  not  tiller  as  freely  as  the  short-grain  ones  (of  which  Wataribune 
is  a  type),  should  be  sown  in  excess  of  the  rate  recommended  for  the 
latter. 

Thin  seeding  may  induce  excessive  tillering,  which  will  invariably 
result  in  irregular  ripening  and  low  yields.  On  a  good  seed  bed  less 
seed  wiU  be  required  than  wiU  be  necessary  to  secure  an  average 
stand  on  a  poorly  prepared  one.  If  weedy  land  is  used,  the  rate  of 
seeding  should  be  greatly  increased.  It  is  always  necessary  to  use 
more  seed  in  broadcasting  than  in  drilling. 
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TIME  OF  SEEDING. 

In  California  it  requires  approximately  six  months  to  mature  a 
Top  of  Wataribime  rice.  Until  other  varieties  can  be  obtained  that 
vrill  mature  in  less  time,  early  planting  should  be  practiced.  The 
Top  should  be  planted  so  that  it  may  be  harvested  before  the 
LUtumnal  rains  begin.  If  planted  at  an  early  date,  the  crop  will 
lower  imder  normal  conditions  during  the  period  of  high  tempera- 
ures,  with  a  resulting  increase  in  yield  and  improvement  in  quahty. 
rhe  risk  of  losses  from  wet  weather  increases  as  the  harvest  period 
>ecomes  later.  In  a  date-of-seeding  test  at  the  Biggs  Rice  Field 
station,  in  which  rice  was  sown  every  15  days  from  April  1  to  May  15, 
nclusive,  the  early  seeding  invariably  gave  the  largest  yields.  The 
delds  decreased  from  400  to  500  pounds  per  acre  with  each  successive 
ater  planting.  The  same  proportional  decrease  was  noted  on  the 
ommercial  plantings  in  the  vicinity  of  Biggs.  April  1  is  recom- 
aended  as  the  approximate  date  for  sowing  rice  in  California.  It  is 
Lever  safe  to  seed  Wataribune  rice  after  May  1. 

IRRIGATION. 

The  water  that  is  used  for  the  irrigation  of  rice  in  the  Sacramento 
Galley  is  obtained  by  gravity,  mainly  from  the  Sacramento  and 
i'eather  Rivers.  In  the  San  Joaquin  Valley  the  water  is  supplied  by 
mall  streams  and  deep  and  flowing  weUs. 

Because  continuous  submergence  at  a  uniform  depth  is  necessary 
or  the  growth  of  rice,  only  level  land  with  a  good  slope  for  drainage 
hotdd  be  selected  for  this  crop.  The  field  should  be  inclosed  by 
trong  embankments  and  so  subdivided  that  each  subfield  shall  have 
,  surface  level  enough  to  hold  the  irrigation  water  at  the  required 
Lepth. 

These  conditions  can  be  obtained  by  constructing  field  levees  on 
ontour  lines  at  distances  which,  during  submergence,  will  hold  water 
,t  an  average  depth  of  5  or  6  inches.  These  levees  should  be  just 
dgh  enough  to  prevent  the  water  from  overflowing  into  the  subfields 
►elow  and  so  broad  that  all  kinds  of  machinery  used  in  the  cultiva- 
ion  of  rice  may  pass  over  them  easily  without  damaging  them.  Such 
Bvees  will  be  low  and  very  broad.  They  should  be  planted  to  rice, 
f  this  is  done  the  cultivated  area  is  increased  and  no  imcultivated 
trips  of  land  are  left  in  the  field  for  the  growth  of  weeds.  The 
;rowth  of  rice  upon  the  field  levees  may  not  be  equal  in  every  respect 
o  the  main  crop,  but  the  results  that  will  be  obtained  in  the  control 
►f  weeds  alone  wiU  justify  the  practice. 

The  levees  should  be  permanent  and  accurately  located.  For  this 
t^ork  a  competent  civil  engineer  should  be  employed.  The  location 
if  contour  lines,  the  construction  of  levees,  and  the  leveling  should 
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cost  about  $9  per  acre  for  permanent  wide  levees  and  approximate!; 
$2.60  for  temporary  levees. 

The  successful  growth  of  this  crop  often  depends  upon  the  avail 
ability  of  water  at  the  time  of  planting.  While  it  may  not  always  b 
necessary  to  apply  water  for  the  germination  of  the  seed,  it  is  neve 
safe  in  this  section  to  seed  the  crop  without  having  a  good  supply  o 
available  water. 

If  the  water  supply  is  to  be  developed  from  wells,  the  digging  o 
the  wells  should  precede  the  planting.  Where  this  has  not  beei 
done,  heavy  losses  have  resulted.  The  acreage  to  be  watered  from  j 
well  should  never  overtax  the  supply.  Until  more  is  known  abou 
the  underground  waters  of  these  two  valleys,  wells  should  not  b 
depended  upon  as  the  only  source  of  water  for  rice,  except  in  th 
artesian  districts. 

On  typical  adobe  soil,  and  probably  on  all  of  the  clay  soils  upoi 
which  rice  may  be  grown,  it  may  be  necessary  to  apply  water  to  ger 
minate  the  seed.  A  seed  bed  on  these  soils  loses  its  moisture  ver 
quickly.  Under  normal  weather  conditions  a  good  seed  bed  on  soil 
of  lighter  texture  may  not  require  the  application  of  water  for  germi 
nation.  Such  soils,  if  well  drained,  would  probably  permit  very  earb 
planting,  which,  in  California,  will  always  be  an  advantage. 

Great  care  should  be  taken  in  irrigating  to  obtain  germination 
Soil  and  atmospheric  temperatures  are  usually  low  at  this  season  o 
the  year,  and  if  the  water  is  left  on  the  land  too  long  the  seed  is  likeb 
to  rot.  Before  the  plants  come  up,  water  should  not  be  allowed  t( 
remain  on  the  land  longer  than  24  to  48  hours  after  each  irrigation 
After  planting,  the  soil  should  never  be  allowed  to  dry  out.  This  wil 
require  frequent  irrigation,  and  a  supply  of  water  should  always  b< 
available  and  abundant  enough  to  meet  general  requirements. 

Tests  at  the  Biggs  Rice  Field  Station  indicate  that  the  land  shouk 
be  submerged  for  approximately  30  days  after  the  plants  have  com( 
up  and  that  the  best  depth  of  water  is  from  5  to  6  inches.  ThL 
depth  should  be  maintained  until  the  heads  (botanically  callec 
panicles)  are  well  turned  down,  when  the  fields  should  be  rapidly 
drained. 

Paying  crops  of  rice  can  not  be  produced  without  submerging  th( 
land  continuously  for  a  period  of  several  months.  The  growing  o\ 
rice  on  soil  that  is  merely  kept  moist  and  not  submerged  should  nol 
be  considered  seriously. 

The  amount  of  water  required  to  make  a  good  crop  of  rice  will 
depend  largely  upon  how  well  the  outside  levees  have  been  constructed 
and  what  quantity  of  water  is  allowed  to  flow  through  the  field, 
Poorly  constructed  outside  levees  are  responsible  for  the  loss  of  much 
water  by  seepage.     The  loss  is  further  increased  by  allowing  too 
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nuch  water  to  flow  through  the  fields  in  an  effort  to  keep  the  field 
vater  fresh. 

The  levees  that  inclose  the  field  should  be  firm  and  compact.  If 
rhey  are  next  to  a  field  that  is  not  under  irrigation,  they  should  he 
rerj  broad.  Seepage  is  greater  through  levees  that  are  constructed 
)f  black  adobe  soil  than  through  levees  that  are  made  of  other  types 
>f  clay. 

After  a  field  has  been  submerged,  no  more  water  should  be  ad- 
nitted  than  is  needed  to  maintain  the  required  depth.  This  will  be 
ather  small  if  there  is  no  loss  through  seepage.  The  overflow  of 
skater  should  be  no  more  than  a  mere  film.  From  many  fields  it  is 
>ften  several  inches.  This  is  an  extravagant  use  of  water  and 
hould  not  be  practiced.  The  field  water  will  not  become  stagnant 
f  freshened  only  once  in  10  days. 

Too  much  attention  can  not  be  given  to  levees  and  to  the  delivery 
md  discharge  of  water.  Paym'ent  for  water  should  be  based  upon 
he  volume  delivered.  Upon  this  basis  it  would  be  more  econom- 
cally  used,  other  conditions  being  equal,  than  could  reasonably  be 
sxpected  when  sold  on  a  flat  charge  per  acre. 

On  commercial  fields  of  rice  where  the  water  was  accurately  meas- 
ired  during  the  last  season  in  cooperation  with  the  office  of  irrigation 
nvestigations  of  this  department,  the  amount  used  on  adobe  soil 
n  the  vicinity  of  Biggs  varied  from  4.65  to  8  acre-feet.  This  range 
3  too  great,  but  more  data  must  be  obtained  before  definite  state- 
aents  can  be  made  regarding  the  quantity  of  water  that  may  be 
lecessary  to  produce  a  crop  of  rice  under  California  conditions. 

One  40-acre  field  which  produced  a  yield  of  6,000  pounds  of  grain 
)er  acre  received  4.65  acre-feet  of  water.  This  field  had  well- 
lonstructed  levees  and  was  carefully  watered.  The  other  fields  did 
Lot  have  the  levees  so  well  constructed  and  were  nyt  so  carefully 
watered.  It  is  safe  to  conclude  that  faulty  levees  cause  the  loss  of 
tiuch  water  and  that  a  waste  of  water  can  be  prevented  by  giving 
laily  attention  to  the  manner  of  its  application. 

DRAINAGE. 

A  field  of  ripe  rice  should  be  rapidly  drained.  This  is  very  neces- 
ary  in  order  to  harvest  the  crop  at  the  least  expense  of  time  and 
abor  and  to  prevent  the  loss  of  grain.  Even  with  increased  power 
'.  self-binder  can  not  do  efficient  work  on  wet  ground.  Boggy  fields 
^ill  delay  harvesting,  and  this  delay  will  invariably  result  in  reduced 
delds  from  the  shattering  of  the  grain. 

It  is  just  as  important  to  provide  means  for  the  removal  of  irriga- 
ion  water  from  a  field  of  ripe  rice  as  it  is  to  provide  means  for 
upplying  water  to  the  growing  crop.  This  is  not  appreciated  as  it 
3099°— Bull.  688—15—2  '!-' 
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should  be.  There  arc  difficulties,  it  is  true,  but  these  can  be  ovei 
come.  It  is  an  engineering  problem,  requiring  community  coopera 
tion,  and  can  be  readily  solved  by  the  creation  of  drainage  districts 

The  natural  drainage  facilities  of  the  level  land  upon  which  rice  i 
grown  are  always  overtaxed.  It  is  often  the  case  that  little  or  n 
field  drainage  can  be  had  until  outlets  have  been  made,  and  th 
success  of  these  depends  upon  their  connections  with  watercourses  o 
sufficient  capacity.  Poor  drainage,  or  the  lack  of  drainage,  results  ii 
underproduction  through  the  waterlogging  of  the  land  and  the  accu 
mulation  in  the  surface  soil  of  harmful  salts,  commonly  called  alkal; 

After  their  construction,  drainage  ditches  need  constant  attentior 
They  must  be  kept  free  from  all  kinds  of  obstructions,  especial! 
weeds,  which  grow  luxuriantly  in  them,  or  their  efficiency  will  sooi 
become  greatly  impaired. 

It  should  be  remembered  that  a  well-aerated  soil  is  just  as  essentia 
for  rice  as  for  any  other  crop,  if  maximum  yields  are  to  be  maintained 

HARVESTING  THE  CROP. 

Rice  should  be  cut  promptly  when  ripe.  If  exposed  too  long  t 
the  sun  the  ripe  grains  are  likely  to  become  cracked.  Cracked  grain 
will  break  when  milled,  and  as  the  price  of  rough  rice  is  based  large! 
upon  a  crude  test  to  determine  the  percentage  of  head  rice,  or  whol 
grains,  it  is  important  that  great  care  should  be  taken  in  cutting 
shocking,  and  thrashing,  in  order  to  reduce  breakage.  In  the  cleaned 
rice  market  the  highest  price  is  always  paid  for  head  rice,  and  as  ; 
result  the  miller  makes  his  highest  bid  on  the  rough  rice  which,  i] 
his  opinion,  will  produce  large  yields  of  this  grade. 

A  twine  binder  should  be  used  in  cutting  the  crop,  which  is  read; 
to  harvest  when  the  kernels  on  the  lower  part  of  the  head  are  no 
entirely  hardened.  At  this  stage  of  maturity  the  heads  are  we] 
turned  down.  If  cut  earlier,  a  large  percentage  of  the  kernels  wil 
be  imperfectly  formed.  If  cut  later,  the  loss  from  shattering  is  like! 
to  be  heavy,  for  rice  shatters  badly  when  left  standing  until  fuUy  ripe 

The  milling  quahty  of  rice  is  further  increased  by  prompt  an< 
careful  shocking.  As  soon  as  the  grain  is  cut  the  sheaves  should  h 
put  in  round  shocks.  These  shocks  shotJd  be  strongly  built  to  with 
stand  the  wind  and  well  capped  to  protect  the  grain  from  rain  and  sun 

In  building  a  shock  (fig.  3)  the  first  two  bundles  should  have  tin 
butts  firmly  set  into  the  stubble  and  sufficiently  apart  to  be  wel 
braced  when  the  heads  are  brought  together.  About  these  set  u] 
from  8  to  10  bundles  in  such  a  manner  as  to  form  a  round  shock,  mak 
ing  provision  at  the  same  time  for  free  circulation  of  the  air.  Selec 
a  large  bundle  to  serve  as  a  cap.  Slip  its  band  down  to  the  heads  an( 
put  it  in  an  upright  position  with  the  heads  down  and  in  contact  witl 
the  heads  of  the  bundles  forming  the  shock.     When  it  is  in  this  posi 
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tioii  open  tlio  1)111  ull(^  from  the  center  by  bending  the  straw  at  the  band. 
Pull  down  the  straw  and  spread  it  evenly  to  make  a  covering  for  the 
heads  of  the  cap  bundle  and  the  underlying  bundles.  The  grain  is 
not  exposed  in  such  a  shock  and  is  well  protected  from  rain  and  sun. 
The  size  of  the  shock  will  depend  upon  the  degree  of  ripeness  and 
the  length  of  the  straw.     SmaU  shocks  should  be  used  when  the  straw 


Fig.  3.— a  field  of  harvested  rice  in  the  Sacramento  Valley. 

is  short  or  not  entirely  ripe.  During  dry  weather  the  process  of  curing 
requires  at  least  two  weeks.  When  the  crop  is  weedy  and  the  weather 
rainy  this  period  is  considerably  prolonged. 

THRASHING. 

Rice  should  not  be  thrashed  until  the  kernel  is  hard  and  the  straw 
thoroughly  dry.     It  wiU  dry  much  better  in  a  weU-cons  true  ted  shock, 


I   .  I     ::     i   Lii        1  the  Sacramento  Valley. 

even  though  exposed  to  heavy  rains,  than  it  will  after  it  is  stored. 
Good  thrashing  can  not  be  done  when  the  straw  is  tough,  and  if  the 
grain  is  stored  while  damp  it  is  Hkely  to  heat  and  mold.  Moldy  rice 
never  commands  a  good  price. 

As  a  protection  against  the  introduction  of  weeds  from  a  neighbor- 
ing farm  and  against  the  mixing  of  varieties,  the  thrashing-machine 
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(fig.  4)  should  be  thoroughly  cleaned  before  using.     The  hidlmg  and 

cracking  of  the  grains  can  be  prevented  by  a  careful  adjustment  of 

the  concaves. 

COST  OF  RICE  PRODUCTION. 

The  cost  of  production  per  acre  given  in  Table  II  is  computed  on  a 
yield  of  3,500  pounds  of  grain  per  acre,  which  will  increase  or  decrease 
in  proportion  to  the  yield  at  the  rate  of  approximately  40  cents  per 
100  pounds.  Although  the  land  will  be  checked,  the  cost  of  produc- 
tion in  the  second  year  will  probably  be  as  great  as  in  the  first  year 
because  of  the  increased  cost  of  plowing,  preparation  of  the  seed  bed, 
and  weeding.  These  figures  apply  to  the  adobe  soil  near  Biggs, 
which  is  expensive  to  work.  On  soil  of  lighter  texture  the  cost  may 
be  less. 


Table  II.' — Estimated  cost  of  growing  an  acre  of  rice  on  adobe  soil  in  the  Sacramento 

Valley,  Cal. 


Operation. 


Plowing 

Preparation  of  seed  bed 

Checking 

Drilling 

Boxes. ... , 

Seed  rice 

Care  of  crop,  April  to  September,  inclu- 
sive   

Twine 

Harvesting 


Cost  per 
acre. 


S3. 00 

1.25 

2.60 

.75 

.50 

2,00 

4.00 
.40 

2.25 


Operation. 


Shocking 

Thrashing 

Sacks  and  sewing  twine 

Hauling  grain  to  warehouse . . 

Water  tax 

Keeping  field  free  from  water 

Total 


Cost  per 
acre. 


SI. 00 
7.00 
3.50 
1.75 
5.00 
1.25 


36.25 


VARIETIES. 

Table  III  contains  the  names  of  the  principal  rices  of  the  United 
States.  The  Honduras  variety  is  extensively  grown  in  Louisiana, 
Texas,  and  Arkansas.  The  Carolina  Gold  and  Carolina  White 
varieties  are  cultivated  exclusively  in  the  South  Atlantic  States. 
These  three  are  long-grain  rices  and  are  highly  valued  by  our  domestic 
trade.  In  California  they  have  been  grown  only  experimentally  and 
may  never  become  a  part  of  the  crop,  on  account  of  their  late  matu- 
rity ^nd  comparatively  small  yields. 


Table  III. 

—Period  of  growth  and  yield  of  the  prin 

cipal  varieties  of 

rice  tested 

in  the  Sac- 

ramento  Valley  on  black  adobe  soil. 

Date  planted. 

Date  land  was 
submerged. 

Date  of 
maturity. 

Days  to 

maturity. 

Height 
of  plant, 
including 

Yield  per 
acre.i 

Name. 

head. 

1913 

1914 

1913 

1914 

1913 

1914 

1913 

1914 

1913 

1914 

1913 

1914 

Tn. 

Tv.. 

Lbs. 

Lbs. 

Wataribune. . 

Apr.  15 

Apr.  6 

Jvme  5 

June  6 

Oct.    6 

Oct.  25 

174 

202 

41 

3,-) 

5,350 

7,020 

Omachi 

...do... 

...do.. 

...do... 

...do... 

Oct.  10 

Oct.  26 

178 

203 

38 

37 

5,250 

6,  73C 

Shinriki 

...do... 

...do.. 

...do... 

...do... 

...do... 

Nov.  1 

178 

209 

34 

30 

5,420 

6,730 

Honduras 

...do... 

Apr.  5 

...do... 

...do... 

Oct.  21 

Nov.  5 

189 

214 

48 

49 

3,240 

2,930 

Carolina 

White 

...do... 

...do.. 

...do... 

.-.do... 

Oct.  20 

Nov.  3 

188 

212 

48 

48 

3,600 

3.S50 

Carolma  Gold 

...do... 

...do.. 

...do... 

--.do... 

Oct.  19 

...do... 

187 

212 

49 

47 

4,300 

3,100 

1  Estimated  upon  the  actual  yields  from  one-tenth-acre  plats 
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The  greater  part  of  the  acreage  of  rice  in  California  has  been 
planted  to  the  Wataribune  variety  (fig.  5),  a  short-grain  rice.  It  is 
late  in  maturing,  but  produces  profitable  yields  of  rough  and  head 
rice,  which  makes  it  very  popular  with  both  the  rancher  and  the 
miller.  It  will  probably  continue  to  be  the  leading  commercial 
variety  until  earlier  high-yielding  rices  are  obtained. 

The  acreage  of  the  Shinriki  variety  is  not  likely  to-be  increased, 
because  of  its  short  straw,  small  grain,  and  long  period  of  growth, 
although  it  produces  yields  approximately  as  large  as  those  of  the 
Wataribune.     Another  short-grain  rice,   known  as  Spagnuolo,   has 


Fig.  5.— a  commercial  sample  of  seed  rice  of  the  Wataribune  variety,  which  has  been  well  thrashed  and 

farmed.    (Natural  size.) 

been  grown  on  several  ranches  in  the  Sacramento  Valley.  It  matures 
from  three  to  four  weeks  earlier  than  the  Wataribune  and  Shinriki. 
but  shatters  very  badly  and  requires  prompt  harvesting.  The 
Omachi  variety  has  a  grain  very  similar  to  the  Wataribune,  though 
slightly  larger,  and  it  may  become  as  popular  as  the  latter  when 
grown  commercially. 

Earlier  maturing  varieties  of  good  quality  that  will  produce  high 
yields  are  needed  to  prevent  losses  from  high  humidity  and  rain, 
which  increase  as  the  harvest  period  is  delayed.  Rices  that  ripen 
during  September  would  not  be  exposed  to  rain  at  maturity  under 
normal  weather  conditions  and  consequently  could  be  harvested 
more  cheaply  and  with  less  loss  than  could  be  done  after  the  rainy 
season  begins.     Among  the  rices  which  are  being  tested  at  the  Biggs 
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Rice  Field  Station  are  several  which  mature  in  September  and  are 

very  promising  in  quality  and  yield.     These  are  being  increased  foi 

distribution. 

IMPROVEMENT  OF  THE  CROP. 

Stand  and  yield  can  be  greatly  improved  by  using  large,  well- 
developed  seed.  Such  seed  can  be  mechanically  selected  by  using  8 
fanning  miU  or  some  other  method  for  cleaning  and  grading. 

The  adaptability  of  a  variety  of  rice  to  the  region  in  which  it  is  tc 
be  grown  should  always  be  carefully  considered.  Quality  and  pro- 
ductiveness can  not  be  obtained  from  a  variety  when  it  is  growE 
under  conditions  that  are  not  favorable  to  its  best  development.  A 
large  sowing  of  a  new  variety  shoidd  never  be  made  imtil  these 
characters  are  determined.  It  should  first  be  tested  in  comparisot 
with  the  leading  local  variety  by  making  small  plantings  of  it.  If  i1 
is  earlier  than  the  variety  that  is  usually  planted  and  is  equal  o] 
better  in 'quality  and  yield,  it  may  be  sown  for  the  general  crop 
Home-grown  seed,  however,  if  carefully  selected  and  well  graded 
generally  yields  better  than  seed  of  the  same  variety  from  a  distani 
locality. 

In  the  Sacramento  Valley  earliness  is  desirable,  in  order  to  get  the 
maximum  benefit  of  the  high  temperatures  at  the  time  of  flowering 
and  to  escape  the  autumnal  rains.  It  can  be  developed  by  continuec 
selection.  The  selections  should  be  made  at  the  time  of  ripening  anc 
from  plants  that  are  growing  under  ordinary  field  conditions  if  thej 
are  otherwise  suitable.  Plants  growing  near  ditches  or  on  or  neai 
levees  shoiJd  not  be  used. 

The  earliest  and  best  heads  should  be  selected  and  thrashed  b} 
themselves,  preferably  by  hand.  The  seed  obtained  from  then 
should  be  sown  apart  from  the  main  crop  on  what  may  be  termed  i 
seed  plat,  the  bed  of  which  should  be  well  prepared.  When  harvested 
the  crop  from  the  seed  plat  should  be  thrashed  by  itself  and  the  seec 
used  the  next  year  for  planting  the  main  crop.  Before  harvesting 
the  seed  plat,  the  best  heads  on  it  should  be  selected  for  use  in  plant- 
ing the  seed  plat  the  following  year.  Permanent  improvement  oi 
the  rice  crop  can  be  obtained  by  continuing  this  practice  year  aftei 
year. 

If  the  seed  plat  is  not  used,  it  may  pay  to  get  seed  from  the  bes1 
parts  of  the  field.  These  parts  should  be  cut  and  thrashed  separately 
from  the  main  crop.  The  seed  obtained  in  this  way  will  not  be  supe- 
rior seed,  but  may  excel  in  quality  the  seed  rice  which  is  ordinarilj 
sold,  in  that  it  is  better  adapted  and  probably  freer  from  weed^ 
and  red  rice.  By  repeating  this  year  by  year  the  rice  grown  on  anj 
farm  will  be  appreciably  improved. 

A  better  method  for  improving  the  quality  and  yield  of  the  rice 
crop  would  be  to  test  and  select  strains  which  have  been  developed 
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Prom  individual  heads,  but  this  work  should  be  done  by  the  agri- 
cultural experiment  stations,  as  it  requires  more  attention  than  the 
average  farmer  can  give  to  it. 

RICE  PRODUCTS. 

Rice  leaves  the  thrasher  with  the  hull  or  husk  attached.  It  is 
called  rough  rice  and  in  this  condition  is  sold  to  the  miller.  In  the 
niUs  it  is  prepared  for  the  market.  After  the  removal  of  the  hull 
md  cuticle  the  kernels  are  polished.  This  process  improves  the  com- 
nercial  value  of  the  rice  but  decreases  its  food  value. 

After  the  rough  rice  has  been  cleaned,  to  remove  all  kinds  of  trash, 
t  is  conveyed  to  the  milling  stones,  between  which  the  hulls  are 
'emoved.  From  these  stones  it  passes  over  horizontal  screens 
vhere  the  hulls  and  the  whole  and*  broken  kernels  are  mechanically 
separated.  The  unbroken  kernels  are  now  conveyed  to  a  set  of  ma- 
chines known  as  hullers,  in  which  the  outer  skin,  or  cuticle,  and  much 
)f  the  gluten  layer  of  the  grain,  together  with  the  germ,  are  removed 
3y  friction.  After  leaving  the  hullers  the  rice  is  screened  and  fanned, 
:o  free  it  from  the  bran.  It  is  now  ready  to  be  polished,  a  process 
vhich  gives  the  grains  the  pearly  luster  that  is  demanded  by  the  gen- 
eral trade.  In  the  polishing  process  more  of  the  gluten  layer  and 
nany  layers  of  starch  cells  are  rubbed  off.  This  product  is  called 
ice  polish,  or  flour.  From  the  polishing  machine  the  rice  passes 
:o  screens,  where  it  is  separated  into  different  grades. 

The  unbroken  kernels  of  milled  or  cleaned  rice  are  known  as  head 
'ice.  This  kind  of  rice  always  commands  the  highest  price  and  is 
sold  under  several  grades,  which  vary  in  the  different  markets  but 
ire  separated  largely  upon  the  brilliancy  of  the  polish  and  the  color 
md  size  of  the  kernels.  The  broken  kernels  may  be  sold  as  ordinary 
)r  broken  rice,  screenings,  or  brewers'  rice.  The  last  grade  is  com- 
Dosed  of  very  fine  particles  of  the  kernels. 

The  principal  feeds  that  are  obtained  from  rice  are  bran,  meal, 
md  polish.  The  bran  is  composed  of  the  cuticle  and  the  embryo 
;vith  varying  quantities  of  huUs.  Bran  that  contains  no  huUs,  or 
comparatively  none,  is  called  meal.  It  is  the  most  nutritious  of 
the  rice  feeds  and  when  fresh  is  very  palatable  to  domestic  animals. 
3n  account  of  its  high  percentage  of  fat  it  often  becomes  rancid  if 
[iept  too  long.  In  polish,  or  rice  flour,  the  percentage  of  fat  and 
protein  is  much  lower  than  in  meal,  while  the  percentage  of  starch 
Ls  much  higher.     Polish  is  used  for  feeding  cattle  and  pigs. 

WEEDS. 

Under  the  general  term  of  weed  may  be  included  those  plants  that 
a,ffect  the  fuU  development  and  marketing  of  any  crop.  The  plants 
that  normally  inhabit  wet  places  find  ideal  conditions  in  a  rice  field 
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for  rapid  and  luxuriant  growth  and  if  not  eradicated  when  they 
first  appear  may  cause  heavy  losses.  As  a  rule,  weeds  produce^  i 
large  number  of  seeds.  On  account  of  this  and  their  general  hardi- 
ness they  are  not  easily  controlled.  Their  presence  in  a  field  adds 
to  the  cost  of  production,  reduces  the  yield,  and  produces  an  inferior 
grade  of  grain.  A  lower  price  is  always  offered  for  rice  containing 
weed  seeds. 

The  eradication  of  weeds  is  expensive,  and  it  is  therefore  im- 
portant to  use  every  method  to  prevent  their  introduction.  Most 
weeds  are  probably  introduced  into  fields  by  sowing  seed  rice  that 
has  not  been  thoroughly  cleaned.  The  irrigation  water  furnishes 
another  source  of  infestation,  being  supplied  from  the  weed  growth  in 
ditches  and  on  ditch  and  canal  levees.  The  community  thrashmg 
outfit  also  acts  as  a  weed  distributor.  The  danger  from  these  sources 
can  be  greatly  minimized  by  the  exercise  of  care,  cleanliness,  and 
good  judgment.  Weeding  by  hand  should  be  resorted  to  a^  soon  as 
weeds  appear  in  a  field,  unless  their  number  is  so  great  that  the  cost 
would  make  it  prohibitive.  In  the  latter  case  the  land  should  be 
devoted  to  cleaii  culture  and  occasionally  irrigated  to  germinate  the 
weed  seed.  No  weed  should  be  allowed  to  mature  its  seed.  This 
appUes  to  weeds  on  roads  and  levees  as  well  as  to  weeds  in  the  field. 
The  former  can  be  handled  easily  and  cheaply  by  the  use  of  mowing 
machines  and  scythes.  The  planting  of  field  levees  to  rice  will 
reduce  the  area  for  weed  growth. 

BXRNYARD  GRASS. 

Barnyard  grass  (EchinocMoa  crus-galli  (Linn.)  Beauv.),  which  is 
locally  known  as  water  grass,  is  the  worst  weed  to  be  found  in  the 
rice -fields  of  California.  It  is  a  coarse,  erect,  or  spreading  annual, 
varying  in  height  from  12  to  48  inches.  It  is  widely  distributed  in 
all  cultivated  regions  and  grows  luxuriantly  in  fields  that  are  con- 
tinuously irrigated.  This  weed  produces  a  large  number  of  seeds. 
On  a  single  plant  there  may  be  as  many  as  40,000  seeds  (fig.  6).  It 
is  therefore  not  safe  to  allow  a  single  plant  to  go  to  seed  in  a  rice  field, 
for  with  such  reproductive  powers  it  would  soon  populate  the  field. 
During  the  past  three  years  this  grass  has  taken  complete  possession 
of  more  than  2,000  acres  of  rice  land  in  the  Sacramento  VaUey  and 
is  now  present  in  alarming  quantities  on  a  considerable  acreage,  which 
will  soon  be  rendered  unprofitable  for  rice  growing  unless  active 
steps  are  taken  for  its  complete  eradication  or  control. 

This  weed  has  probably  been  more  widely  distributed  through  the 
use  of  seed  rice  containing  its  seed  than  by  any  other  means.  Water 
from  irrigation  ditches  upon  whose  banks  it  has  been  allowed  to  grow 
contributes  its  quota  of  seed.  Occasionally  the  seed  of  this  grass  is 
carried  from  one  field  to  another  by  the  floods  which  sometimes  occur 
during  the  winter. 


THE    CULTURE    OF    RICK   IN    CALIFORNIA. 


17 


Seed  rico  containing  the  seed  of  barnyard  grass  should  not  be  used 
ig.  7).  As  soon  as  this  grass  appears  in  a  field  it  should  be  removed 
y  hand  before  it  goes  to  seed.  Its  seed  usually  germinates  with  the 
ce  and  in  about  two  weeks  after  coming  up  it  developes  a  more 
igorous  growth  and  a  lighter  green  color  than  the  rice  plants.  In  65 
ays  after  coming  up  it  produces  ripe  seed,  which,  if  allowed  to  ger- 
linate,  wiU  develop  plants  that  wiU  mature  before  the  rice  crop  is 
arvested.     None  of  these  plants  should  be  allowed  to  seed. 

The  only  satisfactory  method  known  at  present  for  the  eradication 
P  this  weed  is  to  remove  it  from  the  field  by  hand  work.  On  account 
"  their  large  root  systems  it  is  not  practicable  to  pull  up  the  plants. 
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Fig.  6. — Seeds  of  barnyard  grass.    (Natural  size.) 

hey  should  never  be  cut  off  at  the  surface  of  the  ground,  as  is  often 
one,  for  a  new  growth  will  develop  and  produce  seed  in  about  40 
ays.  The  plants  should  be  cut  below  the  crown,  which  is  usually 
)vered  with  2  inches  of  soil.  Plants  which  have  been  cut  at  the 
irface  have  been  known  to  develop  seed  as  many  as  four  or  five 
mes  during  a  season.  As  soon  as  they  have  been  cut  the  plants 
lould  be  removed  from  the  field,  for  they  will  continue  to  grow  if 
ley  are  allowed  to  remain  in  moist  or  wet  places. 
It  has  been  found  practicable  and  advisable  to  cut  this  grass  from 
elds  even  when  the  growth  is  very  heavy.  The  cost  of  eradication 
ill  depend  largely  upon  the  quantity  in  the  field  and  upon  the  class 
tid  cost  of  the  labor  employed.  The  actual  expense  of  cutting  ranges 
om  $2  to  $5  and  even  more  per  acre.     Several  farmers  have  spent 
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with  profit  as  much  as  $10  per  acre  to  remove  this  grass  from  their 
fields.  If  this  weed  is  allowed  to  seed  in  any  quantity  during  the 
first  year,  it  becomes  very  difficult  and  almost  impossible  to  eradicate 
it  during  the  second  year. 

A  rotation  of  crops,  including  a  cultivated  one,  and  summer  fal- 
lowing may  be  employed  as  the  best  means  to  obtain  complete  eradi- 
cation of  this  weed.  Conditions  should  first  be  made  favorable  for 
the  germination  of  the  seeds  that  are  in  the  soil.  After  germination 
the  plants  should  not  be  allowed  to  produce  seed.  This  can  be 
effectivel}^  done  by  frequent  cultivation  or  by  plowing  the  land  as  the 
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Fig.  7. — A  commercial  sample  of  seed  rice  of  the  Wataribune  variety,  containing  many  hulled  grains  and 
the  seeds  of  barnyard  grass.    (Natural  size.) 

seed  germinates.     Irrigation  will  probably  be  necessary  to  assure 
germination. 

In  three  seasons  this  weed  has  become  a  menace  to  the  rice  crop 
of  the  vSacramento  Valley,  and  unless  concerted  action  is  taken  for 
its  control  or  eradication  its  presence  may  seriously  affect  the  normal 
development  of  the  rice  industry  of  the  State.  This  work  may  be 
effectively  done  through  county  or  community  organizations  with 
police  power. 

RED  RICE. 

The  worst  weed  of  the  rice  fields  of  the  United  States  is  red  rice. 
It  has  been  introduced  into  California  through  the  purchase  of  seed 
rice  from  the  Southern  States.  Since  imported  seed  may  contain  as 
much  red  rice  as  domestic  seed  there  is  also  danger  from  this  source. 
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Tiis  weed  is  well  distributed  throughout  the  rice-producing  countries 
f  the  world.  The  seed  coat  of  the  kernel  of  this  rice  is  red,  a  char- 
ct eristic  which  may  serve  to  distinguish  it  from  the  white  rices. 
Vlierever  it  is  introduced,  and  this  is  possible  only  through  the  use 
f  seed  containing  red  rice,  it  soon  takes  possession  of  the  field  unless 
ctive  measures  are  taken  to  eradicate  it.  In  discussing  seed  rice 
rom  the  standpoint  of  red  rice  only,  the  importance  of  pure  seed 
an  not  be  overestimated.  After  heading,  red  rice  can  be  readily 
istinguished  from  our  commercial  varieties  by  its  loose,  open, 
lightly  drooping  head  with  comparatively  few  grains  on  the  branches. 
L  slight  infestation  of  a  small  acreage  may  be  easily  controlled  during 
he  first  year  by  pulling  up  the  individual  plants  and  removing  them 
rom  the  field.  If  this  is  not  done,  the  quantity  of  red  rice  the  second 
ear  will  be  greatly  increased,  for  the  seed  of  this  rice  shatters  very 
^adly.  Of  course  some  of  it  will  be  harvested  and  thrashed  with  the 
lain  crop,  but  the  quantity  will  be  proportionately  small,  though 
irge  enough  to  affect  the  grade.  The  presence  of  red  rice  always 
3wers  the  value  of  the  crop. 

WILD  OATS. 

The  wild  oat  (Avenafatua  L.)  is  not  to  be  considered  a  serious  weed 
a  the  rice  field,  though  it  often  makes  a  vigorous  growth  in  fields 
^here  the  stand  is  thin.  It  is  usually  brought  under  control  when 
he  first  continuous  irrigation  water  is  applied. 

CANARY  GRASS. 

Canary  grass  (Phalaris  imradoxa  L.),  which  thrives  in  wet  soil,  has 
aused  loss  in  some  fields.  It  germinates  with  the  rice  and,  as  it 
;rows  much  faster,  it  may  seriously  affect  the  early  growth  of  the 
rop  if  it  is  very  abundant.  While  canary  grass  may  never  become 
,  troublesome  weed,  it  should  not  be  allowed  to  establish  itself  in  a 
ice  field.     It  should  be  removed  by  hand  when  it  first  appears. 

SUMMARY. 

Clay  soil  with  an  impervious  subsoil,  if  it  lies  in  level  tracts  and 
;an  be  well  drained,  is  well  adapted  to  rice. 

Shallow  soils  are  preferable  to  deep  soils,  because  less  water  wiU  be 
equired  to  submerge  them. 

Eice  requires  an  abundant  and  always  available  supply  of  water. 

April  1  is  recommended  as  the  approximate  date  for  sowing  rice  in 
California.  It  is  never  safe  to  sow  seed  of  the  Wataribune,  which  is 
he  leading  commercial  variety,  after  May  1 . 

On  typical  adobe,  and  probably  on  all  of  the  clay  soils  on  which 
•ice  may  be  grown,  it  may  be  necessary  to  apply  water  to  germinate 
/he  seed.     Great  care  should  be  taken  in  irrigating  to  obtain  germina- 
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tion.  Before  the  plants  emerge,  water  should  not  be  allowed  t( 
remain  on  the  land  longer  than  24  to  48  hours  after  each  irrigation 
After  planting,  the  soil  should  never  be  allowed  to  dry  out.  Th( 
water  should  be  applied  not  less  than  4  inches  deep,  and  preferably 
from  5  to  6  inches,  and  should  be  applied  approximately  30  days 
after  emergence. 

The  field  should  be  rapidly  drained  when  the  heads  are  well'  turnec 
down.  : 

The  growing  of  rice  on  soil  that  is  simply  kept  moist  and  not  sub 
merged  is  not  to  be  seriously  considered. 

More  data  must  be  obtained  before  definite  statements  can  b( 
made  regarding  the  quantity  of  water  that  may  be  necessary  to  pro 
duce  a  crop  of  rice  under  California  conditions. 

Field  and  outside  levees  should  be  permanent  and  accurately 
located. 

Poor  drainage,  or  the  lack  of  drainage,  results  in  underproductioi 
through  the  waterlogging  of  the  land  and  the  accumulation  in  th( 
surface  soil  of  harmful  salts,  commonly  called  alkali. 

Rice  should  be  cut  promptly  when  ripe.  If  exposed  too  long  t( 
the  sun  the  ripe  grains  are  likely  to  become  cracked,  which  will  caus( 
heavy  breakage  in  milling. 

Early-maturing  varieties  of  good  quality  that  will  produce  higl 
yields  are  needed  to  protect  the  crop  from  the  probable  losses  througl 
high  humidity  and  rain,  which  mcrease  as  the  harvest  period  if 
delayed. 

Barnyard  grass  is  the  worst  weed  to  be  found  in  the  rice  fields  o: 
California.  It  has  taken  possession  of  more  than  2,000  acres  of  ric( 
land  in  the  Sacramento  VaUey  and  is  now  present  in  alarming  quan 
tities  on  a  considerable  acreage,  which  will  soon  be  rendered  unprofita 
ble  for  rice  growing  unless  active  steps  are  taken  for  its  complete 
eradication  or  control.  Seed  rice  containing  the  seed  of  barnyarc 
grass  should  not  be  used.  When  present  in  a  field  in  small  quantity 
it  should  be  removed  by  hand.  <  A  rotation  of  crops,  including  a  cul 
tivated  one,  and  summer  fallowing  may  be  employed  as  the  besi 
means  of  obtaining  the  complete  eradication  of  this  weed. 
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THE  FIELD  PEA  is  widely  grown  in  Canada,  and  is 
important  in  the  United  States  in  the  northern  tier 
of  States  and  in  regions  of  high  altitude  farther  south  in 
the  Rocky  Mountains. 

The  field  pea  deserves  wider  use  as  a  winter  legume 
in  the  Southern  States. 

Cool  weather  during  the  growing  season  is  essential. 

The  best  yields  are  made  on  clay-loam  soils. 

The  best  early  field  pea  is  the  French  June,  the  best 
midseason  variety  the  Golden  Vine,  and  among  the  most 
popular  late  varieties  are  the  Canadian  Beauty  and  the 
Blue  Prussian.  Of  the  newer  varieties  the  Carleton, 
Kaiser,  Bangalia,  Paragon,  and  Gregory  are  valuable  and 
should  be  grown  more  widely. 

The  field  pea  should  not  be  cut  for  hay  until  the  pods 
are  well  formed,  and  for  grain  it  is  not  well  to  harvest 
until  the  earliest  pods  are  turning  yellow. 

Pasturing  field  peas  with  sheep  or  hogs  has  been  found 
profitable  in  the  San  Luis  Valley  of  Colorado  and  is 
worthy  of  trial  in  other  pea-growing  districts,  especially 
those  located  near  range  lands. 

When  grown  for  hay,  mixtures  of  field  peas  with  oats 
or  barley  are  recommended. 

Field-pea  seed  has  been  used  with  success  as  a  concen- 
trate in  feeding  rations  for  the  production  of  both  meat 
and  milk. 

Because  of  its  eff'ect  on  the  fertility  of  the  soil,  the  field 
pea  is  valuable  in  crop  rotations,  and  its  use  as  a  substi- 
tute for  summer  fallow  in  the  wheat-growing  districts  of 
the  Northwest  is  advised. 
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DESCRIPTION  OF  THE  FIELD  PEA. 

IHE  FIELD  PEA  is  an  annual  plant  with  slender  stems  2  to 
-  4  feet  high,  which  stand  erect  only  where  there  are  other 
(jects  to  which  they  can  cling.  The  plants  seldom  have  more  than 
ree  stalks  and  very  often  only  one  or  two.  The  herbage  is  pale 
een  with  a  whitish  bloom  on  the  surface.  Each  leaf  bears  usually 
^o  or  three  pairs  of  leaflets  and  is  terminated  by  a  slender,  branched 
ndril.  (Fig.  1.)  The  flowers  are  reddish  purple,  pink,  or  white, 
ostly  two  or  three  to  each  flower  stalk.  The  hanging  pods  are 
►out  3  inches  long,  each  containing  ^ve  to  nine  nearly  round  seeds. 
The  garden  pea  is  cultivated  primarily  as  a  green  vegetable  or  as 
^rain  crop  for  human  food ;  the  field  pea  is  grown  for  hay  or  for  grain 
feed  to  animals.  In  many  cases,  however,  the  same  variety  is 
own  for  both  purposes. 

Generally  speaking,  the  varieties  with  wrinkled  yellowish  or  green- 
1  seeds  and  v/hite  flowers  are  classed  as  garden  peas,  while  those 
th  smooth  seeds  are  considered  field  peas.  Some  field-pea  varic- 
es have  yellow  seeds  and  white  flowers,  while  others  have  colored 
ossoms  and  brown,  marbled,  mottled,  or  speckled  seeds. 
Some  confusion  of  name  has  arisen  in  this  country  because  in  the 
)uth  the  cowpea  is  often  caUed  the  field  pea,  while  m  the  same  region 
e  garden  pea  is  distinguished  as  the  English  pea.  The  cowpea  is 
ally  a  bean,  resembling  the  common  bean  both  in  its  leaves  with 
ree  large  leaflets  and  no  tendrils  and  in  its  kidney-shaped  seeds, 
irther,  on  account  of  the  fact  that  the  true  field  pea  is  more  largely 
own  in  Canada  than  in  the  United  States,  it  is  frequently  caUed 
e  '^Canada  field  pea"  or  the  '^ Canadian  field  pea." 
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This  bulletin  treats  oi 
the  field  pea  as  a  forage 
crop,  whether  grown  f oi 
hay  or  for  grain  foi 
stock,  and  does  not  in- 
clude the  cowpea,  which^ 
as  aheady  stated,  is 
really  a  bean. 

HISTORY. 

The  native  home  oi 
the  pea  is  supposed  to  be 
in  that  part  of  west  err 
Asia  extending  from  the 
Mediterranean  Sea  east- 
ward through  Syria  and 
Palestine  to  the  Hima- 
laya Mountains.  It  ap- 
pears to  have  been  one 
of  the  first  cultivated 
crops,  as  seeds  have  been 
found  among  the  relics  oi 
the  Stone  Age  in  Switz- 
erland. It  was,  per- 
haps, one  of  the  firsi 
crops  to  be  brought  ovei 
by  the  colonists  to  the 
United  States,  since 
there  are  records  of  its 
being  grown  in  Virginia  as  early  as  1636.  The  cultivation  of  the  field 
pea  did  not  spread  rapidly  in  that  section  of  the  United  States,  but  as 
the  country  developed  it  gained  more  and  more  favor  in  Canada  and 
became  a  staple  crop  in  the  United  States  only  in  the  New  England 
States,  New  York,  Michigan,  Wisconsin,  Minnesota,  and  the  eastern 
Dakotas. 

The  total  area  devoted  to  the  field  pea  in  the  United  States,  al- 
though considerable,  has  never  been  reported  in  the  census;  hence, 
no  definite  figures  are  available.  The  maximum  production  in  cen- 
tral and  eastern  Canada,  to  judge  from  the  Ontario  reports,  was 
probably  reached  in  1897,  when  896,000  acres  of  field  peas  were  re- 
ported in  that  Province  alone.  The  acreage  in  Ontario  had  decreased 
to  258,000  in  1909,  the  decrease  being  due  largely  to  the  attacks  oi 
the  pea  weevil. 


Fig.  1.— Fruiting  branch  of  a  field-pea  vine,  showing  the  character- 
istics of  stem  and  leaf  and  the  succession  of  bloom  and  pods. 
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The  cultivation  of  the  field  pea  throughout  western  Canada  has 
icreased  with  the  settlement  of  that  territory.  In  Washington, 
iregon,  Idaho,  and  western  Montana  it  has  also  been  found  weU 
dapted  to  the  climate  and  soil  and  is  steadily  increasing  in  impor- 
mce  as  a  farm  crop.     (Fig.  2.) 

CLIMATIC  AND  SOIL  ADAPTATIONS. 

A  cool  growing  season  is  essential  for  the  field  pea.  High  tem- 
eratures  are  much  more  injurious  than  frosts,  which  are  disastrous 
3  the  crop  only  when  they  occur  just  at  the  period  when  the  pods 
re  setting.  These  climatic  requirements  of  the  field  pea  limit  its 
iccessful  production  as  a  summer  crop  to  the  Northern  States  and 
anada  and  to  high  altitudes  in  the  mountains  of  our  Western  States. 
b  may,  however,  be  grown  with  profit  as  a  winter  crop  in  the  Southern 
tates.  (Fig.  3.)  Its  moisture  requirements  are  less  important  than 
lose  of  temperature,  but,  other  things  being  equal,  it  does  best  where 
le  rainfall  is  fairly  abundant.  A  15-inch  rainfall  in  western  Canada 
.  sufficient  to  produce  a  good  crop,  while  20  inches  of  rain  in  Kansas, 
"ebraska,  or  Colorado  are  inadequate. 

Long  experience  with  the  field  pea  has  indicated  that  clay  loams  of 
mestone  formation  are  best  suited  to  its  culture.  As  is  the  case 
ith  most  other  legumes,  the  field  pea  thrives  best  in  a  calcareous  soil. 
tTiere  the  soil  is  not  of  limestone  formation  it  is  advantageous  to  add 
me  frequently.     The  field  pea  also  does  fairly  well  on  sandy  loam 


Fig.  2. 


-Field  peas  in  bloom  near  Pullman,  Wash.,  showing  the  vigor  and  uniformity  of  growth 
~  attained  in  that  locality. 
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Fig.  3.— Outline  map  of  the  United  States,  showing  areas  to  which 
the  field  pea  is  well  adapted. 


soils,  but  on  loose,  light  sands  the  growth  is  usually  small  and  the 
crop  suffers  quickly  in  periods  of  drought.     Heavy,  black  soils  rict 

in  humus  tend  to  pro- 
duce a  heavy  growth  oi 
vines  but  compara- 
tively few  pods.  Om 
may  expect  a  large  ton 
nage  of  hay  on  suol 
soils  and  a  small  seec 
yield. 

Good  drainage  is  es 
sential  for  success  witl 
the  field  pea.  It  grow; 
well  on  moist  soils,  bu 
will  not  succeed  in  looa 
tions  where  standing 
water  occurs  or  where  the  soil  is  habitually  soggy.  Experiments  ii 
Wyoming  indicate  that  soils  strong  in  alkali  are  disastrous  to  thi 

crop. 

VARIETIES. 

The  variety  of  field  pea  grown  in  any  region  depends  primarib 
upon  its  adaptation  to  soil  and  climatic  conditions  and  to  the  objec 
for  which  the  crop  is  being  grown,  but  local  prejudice  and  the  avail 
ability  of  seed  peas  also  affect  the  choice.  The  best  general-purpose 
pea  and  the  one  most  widely  known  is  the  Golden  Vine.  Shor 
descriptions  of  the  principal  varieties  follow.  The  seeds  of  most  o 
them  are  shown  in  figure  4. 

Golden  Vine. — The  Golden  Vine  is  a  medium-early  variety  having  a  white  blosson 
and  a  small,  round,  cream-colored  seed.  It  has  become  popular  in  the  United  State 
on  account  of  its  uniformly  good  yields  of  both  forage  and  seed  and  the  fact  that  i 
is  usually  easy  to  obtain.    The  small  seeds  also  make  the  cost  of  seeding  less. 

French  June. — ^This  is  one  of  the  best  early  varieties.  It  has  white  blossoms  an( 
is  almost  identical  in  seed  characters  with  the  Golden  Vine,  but  it  matures  nearly  tw 
weeks  earlier  and  the  vine  is  not  so  large.  In  spite  of  these  differences  considerabl 
confusion  exists  in  respect  to  these  two  varieties,  and  the  Golden  Vine  is  often  sol: 
as  French  June. 

Marroufat. — This  group  of  varieties  is  known  to  the  seed  trade  under  the  name 
Marrowfat,  White  Marrowfat,  and  Large  White  Marrowfat,  besides  many  other  mor 
distinctive  varietal  names,  such  as  Canadian  Beauty,  Gregory,  Arthur,  and  Pottei 
The  Marrowfat  varieties  have  white  blossoms,  large,  round,  cream-colored  seeds  an( 
large  vines.     All  are  rather  late  in  maturing. 

Blackeye  Marrowfat. — This  group  of  varieties  has  seeds  very  similar  to  those  of  th 
White  Marrowfat  except  that  they  have  a  black  hilum,  or  *'eye."  As  a  rule,  th 
peas  of  this  group  mature  a  little  earlier  than  those  of  the  Marrowfat  and  the  \'in 
growth  is  less.  Among  the  named  varieties  which  belong  to  this  group  are  the  Paragoi 
and  the  Mackay,  two  varieties  which  are  among  the  best  yield ers  in  Canada. 

Wisconsin  Blue. — This  is  also  a  well-known  variety.  It  has  white  blossoms  am 
medium-sized,  round,  bluish  green  seed.    The  vines  are  large  and  it  is  rather  late 
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naturing  about  the  same  time  as  or  later  than  the  Marrowfat.  It  is  quite  popular 
;n  the  northern  United  States.  Other  rather  important  blue-seeded  varieties  are 
:he  Scotch,  Blue  Imperial,  Prussian  Blue,  and  Concordia.  The  whole  group  of  blue- 
jeeded  field  peas  is  grown  rather  extensively  in  the  Lake  region  of  the  United  States, 
«rhere  they  are  utilized  both  as  soup  peas  and  for  stock  feed. 


#«#«iiiiiiitt 


Golden  Vine 


•tti#iiit9i#9# 


French  June 


•••••••«#••# 


Wisconsin 


§•••#••••§#• 
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Kaiser 


Fig.  4.— Seeds  of  several  important  varieties  of  field  peas,  showing  the  most  common  sizes,  shapes, 
and  color  markings.    (Natural  size. ) 
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Fig. 


-A  plat  of  field  peas  at  the  San  Antonio  (Tex.)  Field  Station.    Photographed  in  the  spring, 
when  about  ready  to  be  plowed  under. 


Early  Britain. — The  Early  Britain  is  a  very  distinct  variety,  having  medium  to  larg( 
brown-colored  seeds  which  are  dented  on  the  sides,  giving  them  a  somewhat  wrinklec 
appearance.  It  has  colored  blossoms  and  a  rather  stocky  vine  with  large  leaves 
The  Early  Britain  is  about  three  or  four  days  earlier  in  matiurity  than  the  Golder 
Vine  and  is  one  of  the  leading  varieties  in  Canada. 

Gray  Winter  arid  Austrian  Winter. — These  two  varieties  are  very  similar.  The) 
both  belong  to  the  group  of  winter-hardy  varieties  having  purple  blossoms  and  small 
round  seeds,  gray  in  color,  marbled  with  brown.  These  varieties  will  endure  lowei 
temperatures  than  most  field  peas  and  are  valuable  as  winter-cover  and  green-manun 
crops  on  the  Atlantic  and  Gulf  Coastal  Plains  and  the  Pacific  slope  of  Washingtoi 
and  Oregon. 

Carleton. — This  field  pea,  which  is  similar  to  the  Gray  Winter,  was  obtained  fron 
New  Zealand  and  has  proved  to  be  of  special  importance  in  the  dry  regions  of  Wash 
ington  and  Oregon. 

Bangalia. — This  variety,  secured  from  India  by  the  United  States  Departmeni 
of  Agriculture,  is  fast  becoming  one  of  the  leading  field  peas  of  eastern  Washington 
northern  Idaho,  and  western  Montana,  where  it  has  made  consistently  good  yields 
both  with  and  without  irrigation.  It  resembles  the  Golden  Vine  in  size  of  \ine 
date  of  maturity,  and  shape  and  size  of  seed.  The  seeds,  however,  are  greenish  ir 
color,  turning  brown  with  age.    The  blossoms  are  colored. 

Kaiser. — The  Kaiser  is  a  variety  introduced  from  Germany  by  the  United  States 
Department  of  Agriculture.  It  has  medium  tq  large,  deeply  dented  seeds,  gray  ir 
color  and  speckled  with  purple.  The  stems  also  are  strongly  tinted  with  dark  red 
It  matures  with  the  Golden  Vine  or  a  little  earlier  and  is  a  good  general-purpose  pea 
A  marked  peculiarity  is  its  ability  to  endure  high  temperatures,  which  should  make 
it  of  special  importance  on' the  southern  edge  of  the  pea-growing  district. 


PREPARATION  OF  THE  SEED  BED. 

Most  growers  claim  that  it  is  advantageous  to  fall  plow  the  land 
for  the  field  pea,  on  account  of  the  necessity  for  early  seeding.  It  is 
usually  possible  to  sow  a  week  earlier  when  the  land  has  been  fall 
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flowed  than  if  it  is  plowed  in  the  spring,  and  the  opening  up  of  the 
loil  to  the  action  of  the  frost  during  the  winter  also  improves  its 
exture.  Spring  plowing  is  satisfactory  if  it  can  be  done  early,  and 
vhere  the  seed  is  to  be  broadcasted  by  hand  it  is  easier  to  cover  it 
properly  on  freshly  turned  land  than  on  plowed  land  which  has  been 
Jlowed  to  settle  during  the  winter.     Where  the  ground  is  fall  plowed 

it  is  well  to  work  it 
with  a  disk  as  early 
as  possible  in  the 
spring  and  smooth  it 
down  after  the  disk 
with  a  drag  harrow 
in  case  the  seed  is  to 
be  planted  with  a 
drill.  If  one  expects 
to  sow  the  field  peas 
by  hand,  the  ground 
may  be  left  shghtly 
rough  and  the  seed 
covered  with  a  disk 
harrow.  Finely  pul- 
verized soil  is  advan- 
tageous for  the  field 
)ea,  but  not  so  necessary  for  it  as  for  the  small  grains,  since  the  seed 
3  much  larger  and  the  small  plant  correspondingly  stronger. 

SEEDING. 

An  important  thing  to  remember  is  that  the  field  pea  must  be 
)lanted  early  enough  to  have  time  to  set  its  pods  before  the  warm 
v^eather  of  summer  arrives.  High  temperatures  are  of  value  to  the 
)ea  crop  only  during  the  ripening  period.  The  young  plants  are  not 
larmed  by  light  frosts,  and  even  as  far  north  as  southern  Canada 
bud  the  northern  part  of  Michigan,  Wisconsin,  and  Minnesota  the 
eed  can  be  planted  during  the  latter  part  of  April  and  the  first  of 
klay.  In  the  intermountain  sections  of  Colorado,  Wyoming,  Mon- 
ana,  and  Idaho,  from  the  first  to  the  middle  of  April  is  the  most 
avorable  time.  Throughout  the  Southern  and  Pacific  Coast  States 
n  localities  where  there  is  little  danger  of  a  hard  freeze  during  the 
vrinter,  the  field  pea  should  be  seeded  in  the  fall  or  early  winter.  At 
?an  Antonio,  Tex.,  the  best  time  for  seeding  was  found  to  be  Novem- 
)er  15  to  30.  In  intermediate  latitudes,  where  hard  freezes  may  be 
expected  during  the  winter,  farmers  sometimes  sow  the  peas  in 
February,  and  in  this  way  give  them  time  to  mature  in  May  before 
njurious  hot  weather  is  likely  to  occur.     (Fig.  5.) 

102290°— 26 2 


IG,  6. — A  mower,  showing  an  attachment  designed  to  raise  the  pea 
vines  off  the  ground  and  allow  the  passage  of  the  cutter  bar  beneath 
them. 
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FlQ.  7.— A  mower  with  a  windrow  attachment  which  automatically  removes  the  mLilcrial  from  the 

swath. 

The  rate  of  seeding  must  be  varied  according  to  the  size  of  the 
seed  and  the  abundance  of  the  rainfall.  In  the  eastern  and  more 
humid  sections  and  under  irrigation,  smaU-seeded  varieties,  like  the 
Golden  Vine,  should  be  sown  at  the  rate  of  IJ  to  2  bushels  to  the  acre; 
for  those  with  medium-sized  seeds,  2  to  2 J  bushels;  for  the  large- 
seeded  varieties,  like  the  Marrowfat,  3  to  3  J  bushels  of  seed  are 
required.  Under  more  arid  conditions,  the  quantity  of  seed  used 
should  be  decreased  by  about  one-half  bushel  for  each  group,  and 
when  planted  in  rows  50  to  75  pounds  to  the  acre  are  enough.  For 
a  mixture  with  oats  the  relative  proportions  should  be  1  bushel  of 
peas  to  IJ  or  2  bushels  of  oats  in  the  humid  regions,  but  in  the  dry 
region  the  relative  amounts  of  seed  should  be  very  nearly  reversed. 
Unless  the  proportion  of  oats  in  the  mixture  is  decreased  where  the 
rainf  aU  is  light  the  oats,  which  start  more  quickly  than  the  field  peas, 
wiU  prevent  any  growth  of  the  latter  by  robbing  them  of  available 
soil  moisture.  Mixtures  with  grain  are  of  doubtful  value  in  regions 
of  light  rainfall. 

The  field  pea  is  best  sown  with  a  grain  drill,  and  if  either  a  hoe 
drill  or  a  disk  driU  is  available  it  should  be  used  in  preference  to 
broadcasting  the  seed  by  hand.  Peas  should  be  planted  from  2  to  4 
inches  deep,  according  to  soil  conditions.  In  clay  loam  a  depth  of 
2  inches  is  best,  while  in  sandy  soils  a  deeper  covering  is  to  be  pre- 
ferred. Where  a  grain  drill  is  not  available,  peas  may  be  sown  broad- 
cast and  covered  with  a  disk  or  drag  harrow.  Some  growers  have 
followed  the  practice  of  plowing  under  the  pea  seed,  but  this  usually 
covers  it  too  deep  and  causes  a  poor  or  uneven  germination.  Care 
must  be  used  to  see  that  the  feed  in  the  drill  does  not  crack  the  seed. 
For  sowing  peas,  a  driU  in  which  the  amount  of  seed  delivered  is  con- 
trolled by  the  size  of  the  opening  in  the  feed  rather  than  by  the 
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Fig.  8.— Thrashing  field  peas  with  an  ordinary  steam  thrashing  outfit  equipped  with  a  self-fee  Jcr. 

rapidity  of  its  motion  is  essential.  The  distribution  of  the  seed,  the 
depth  of  covering,  and  the  consequent  germination  are  sure  to  be 
more  uniform  where  a  drill  is  used.  In  Ontario  the  results  of  30 
experiments  throughout  the  Province  gave  an  average  increased 
yield  of  IJ  bushels  to  the  acre  for  drill-planted  fields  over  those 
sown  broadcast. 

Seeding  in  double  rows  is  practiced  to  a  considerable  extent  in  the 
drier  portions  of  Washington  and  Oregon.  This  is  accomplished 
most  successfully  by  using  an  ordinary  grain  drill  in  which  part  of 
the  holes  or  feeds  have  been  closed.  Two  open  holes  should  alter- 
nate with  four  closed  ones,  so  that  each  pair  of  rows  will  be  30  to  35 
inches  distant  from  the  next  pair,  thus  allowing  room  for  cultivation. 
This  method  is  advised  especially  for  new  lands  by  some  writers. 

INOCULATION. 

To  secure  the  best  results,  field  peas,  like  all  other  legumes,  must 
have  upon  their  roots  nodules  caused  by  nitrogen-fixing  bacteria. 
The  almost  universal  use  of  the  pea  as  a  garden  vegetable  has  sup- 
plied the  soil  with  the  necessary  bacteria  in  nearly  all  parts  of  the 
United  States,  so  that  it  is  seldom  necessary  to  inoculate  the  soil 
artificially.  In  the  newly  developed  farming  districts  of  our  Western 
States  the  soil  may  not  contain  the  necessary  bacteria,  and  in  such 
cases  it  will  be  found  profitable  to  provide  inoculation.  This  can  be 
done  either  through  the  use  of  pure  cultures,  a  limited  quantity  of 
which  can  be  procured  from  the  United  States  Department  of  Agri- 
culture free  of  charge,^  or  by  the  use  of  soil  from  fields  which  have 
previously  grown  a  crop  of  inoculated  peas.  Inoculated  soil  can 
usually  be  obtained  from  gardens  where  peas  have  been  grown.  This 
soil  should  be  broadcasted  at  the  rate  of  250  to  500  pounds  per  acre 

I  Decided  increases  in  the  yield  of  field  peas  when  inoculated  by  this  method  are  reported  by  the  OflBlce 
of  Soil-Bacteriology  and  Plant-Nutrition  Investigations  of  the  United  States  Department  of  Agriculture 
for  California  and  a  few  other  States,  especially  in  the  new  agricultural  lands  of  the  West. 
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when  the  ground  is  being  prepared  for  seeding.  Care  must  be  used 
to  cover  the  soil  at  once  after  it  is  scattered,  so  that  the  bacteria  will 
not  be  destroyed  by  the  sunHght.  This  can  be  done  by  following 
with  a  harrow  immediately  after  the  person  who  is  broadcasting  the 
soil. 

Successful  inoculation  has  also  been  attained  by  moistening  the 
peas  slightly  when  ready  to  begin  seeding  and  then  sprinkling  over 

them  soil  taken  from  a  garden 
plat  where  peas  have  been 
grown  successfully  the  year 
before.  The  seed  peas  should 
then  be  shoveled  over  thor- 
oughly, so  that  each  pea  w^ill 
have  adhering  to  it  some  par- 
ticles of  soil.  Tliis  method  is 
less  expensive  than  scattering 
inoculated  soil  over  the  field 
and  is  fairly  successful  if  the 
peas    are   seeded  soon   after 

Fig.  9.— Concave  plates  with  all  but  four  teeth  removed,     treatment  without  bcinS"  CX- 
adjusted  for  thrashing  field  peas.  ,  ^  t    i  » 

posed  to  the  sumight.  A 
variation  of  this  method  is  to  dip  the  seed  peas  into  muddy  water  pre- 
pared with  soil  which  has  grown  peas  and  is  known  to  contain  the 

HARVESTING  AND  THRASHING. 

The  proper  time  to  cut  peas  for  hay  is  when  most  of  the  pods  are 
weU  formed,  since  considerable  of  the  nutrient  value  of  the  plant  is 
contained  in  the  seed.  When  seeded  in  mixtures  with  grain,  the 
time  of  cutting  may  be  governed  to  some  extent  by  the  maturity  of 
the  grain,  but  the  varieties  of  peas  and  gi-ain  used  in  the  mixture 
should  be  so  chosen  that  the  crop  can  be  harvested  at  the  most 
favorable  period  of  maturity  for  both.  Formerly,  a  crop  of  field  peas 
was  considered  very  difficult  to  harvest,  and  much  of  the  harvesting 
was  done  with  a  scythe  or  an  old-fashioned  cradle.  This  was  thought 
necessary,  first,  because  the  vines  are  often  tangled  and,  second,  be- 
cause of  the  loss  from  shattering  where  mower  and  rake  are  used. 
There  is  now  available,  however,  an  attachment  for  the  ordinary 
mower  which  consists  of  guards  that  extend  in  front  of  the  cutter  bar, 
lifting  the  vines  off  the  ground,  so  that  the  mower  can  pass  underneath 
without  becoming  entangled  in  the  vines  themselves.  (Fig.  6.) 
The  cost  of  this  attachment  is  usually  from  $12  to  $15.  There  is  also 
a  windrow  attachment  which  effectually  removes  the  peas  from  the 
swath  and  leaves  them  in  a  windrow  behind  the  mower.  (Fig.  7.) 
Where  such  an  attachment  is  not  used  it  is  necessary  to  have  a  man 
with  a  fork  follow  the  mower  and  move  the  vines  to  one  side,  so  that 
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the  team  and  mower  will  not  pass  over  the  peas  in  the  following 
:ound.  A  mower  fitted  with  the  above  attachments  works  well  in 
fields  that  are  smooth  and  free  from  stones.  The  peas  can  be  left  in 
the  windrow  or  bunched  with  a  rake  and  left  until  dry  and  ready  to 
stack.  When  stacked  in  the  open  it  is  necessary  to  protect  the 
stacks  by  means  of  canvas  covers  or  with  a  layer  of  green  grass 
placed  over  the  top. 

The  field  pea  should  be  cut  for  seed  when  the.pods  are  fully  mature 
and  the  peas  have  become  firm.  It  is  not  well,  however,  to  wait 
until  the  vine  and  pods  are  both  dry,  since  if  that  is  done  the  loss  from 
shattering  is  sure  to  be  large.  Peas  are  most  commonly  cut  for 
seed  with  an  ordinary  mower  equipped  with  a  bunching  attach- 
ment, but  the  windrow  attachment  previously  described  may  also 
be  used  with  good  results.  When  the  bunching  attachment  is  used, 
a,  man  with  a  pitchfork  follows  the  mower  and  moves  the  bunches 
Dut  of  the  path  of  the  horses  on  the  succeeding  round.  This  method 
[eaves  the  peas  in  better  condition  to  haul  to  the  thrashing  machine  or 
stack  than  where  they  are  merely  windrowed,  and  it  prevents  to  a  large 
degree  the  shattering  which  would  accompany  any  use  of  a  hayrake. 
[n  a  great  many  cases  the  field  pea  is  thrashed  directly  from  the  bunch 
:>r  windrow,  as  it  is  very  difficult  to  construct  a  stack  so  that  it  will 
shed  water.  If  the  peas  are  rained  on  during  the  period  while  they 
are  curing  in  the  windrow  or  in  bunches,  they  should  be  turned  over 
as  soon  as  the  top  of  the  bunch  is  dry.  If  this  is  not  done  the  peas 
anderneath  wiU  swell  and  burst  the  pods,  so  that  when  they  become 
dry  a  great  percentage  wiU  shell  out  and  be  left  on  the  ground. 
Whenever  possible,  the  peas  which  are  intended  for  thrashing  should 


Fig.  10.— Treading  out  field  peas  v?ith  horses  and  a  concrete  roller.    Few  peag  are  cracked  by  this 

method  of  thrashing. 
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be  stacked  under  a  shed,  but  if  necessary  to  build  the  rick  outside,  it 
must  be  protected  as  noted  for  hay. 

The  thrashing  of  the  field  pea  is  usually  done  with  an  ordinary  grair 
separator  (fig.  8)  fitted  up  especially  for  the  pea  by  the  substitutioD 
of  blank  concaves,  leaving  only  one  row  of  concave  teeth  below  the 
cylinder.  Usually  four  concave  teeth  are  sufficient  to  retard  the 
passage  of  the  vines  long  enough  so  that  the  cylinder  will  break  up  the 
pods  and  release  the  seeds.  (Fig.  9.)  By  thus  limiting  the  numbei 
of  concave  teeth  and  reducing  the  speed  of  the  cylinder  about  one- 
half  it  is  possible  to  thrash  the  field  pea  without  cracking  any  consid- 
er able  percentage 
of  the  seeds.  In  re- 
gions where  the  field 
pea  is  very  largel}; 
grown,  the  thrash- 
ing machine  is  com- 
monly  equipped 
with  an  adjustable 
pulley  wheel  made 
of  wood,  which  car 
be  bolted  to  the  reg- 
ular cyhnder  pul- 
ley, thus  makino 
this  puUey  large 
enough  to  decrease 
the  speed  of  the 
cylinder  to  the  re- 
quired number  oi 
revolutions.  Where 
the  peas  are  intend- 
ed wholly  for  feed- 
ing purposes  such 
precautions  are  not 
necessary,  since  cracked  seed  is  then  not  objectionable.  Where  the 
peas  are  to  be  sold  for  seed  purposes,  however,  great  care  should  be 
used  in  thi-ashing,  and  the  peas  should  be  run  through  a  fanning  mill 
after  coming  from  the  machine,  in  order  to  remove  the  remainder  of 
the  cracked  seed.  A  small  pea  huller,  of  which  there  are  several 
kinds  on  the  market,  is  well  adapted  to  the  uses  of  a  farmer  who  is 
growing  only  a  small  acreage  and  expects  to  sell  his  thrashed  peas 
to  a  seed  dealer.  Where  the  returns  from  his  pea  crop  do  not  war- 
rant the  purchase  of  a  machine  of  this  kind  and  no  grain-thrasliing 
outfit  is  available,  the  farmer  can  thrash  seed  for  his  own  use  with 
a  flail  or  by  treading  out  the  peas  with  horses,  as  shown  in  figure  10. 


Fig.  U.— a  machine  designed  to  facilitate  the  hand  picking  of  peas 
and  beans. 
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Pter  the  peas  are  flailed  or  tramped  out  with  horses,  considerable 
Drk  is  required  to  separate  the  seed  from  the  trash,  so  that  this 
scomes  in  the  end  a  rather  expensive  method  of  thrashing, 
number  of  seedsmen  make  a  practice  of  hand  picking  their  better 
ades  of  peas,  for  which  grades  they  charge  an  advanced  price, 
simple  and  inexpensive  machine  devised  to  carry  the  peas  on  a  broad 
nvas  belt  slowly  before  the  operator  greatly  facilitates  this  process 
id  lessens  the  labor  and  cost  of  picking.  The  belt  is  moved  by 
eans  of  a  treadle  similar  to  that  on  a  sewing  machine.     (Fig.  11.) 

PASTURING  FIELD  PEAS. 

It  is  a  common  practice  in  some  localities  to  harvest  the  crop  by 
.sturing  with  hogs  or  sheep.  This  is  done  more  largely  in  the  San 
lis  Valley  of  Colorado  than  in  any  other  part  of  the  United  States, 
lere  is  no  doubt,  however,  that  the  crop  can  be  fully  as  well  utilized 
is  way  in  other  Western  States  in  localities  which  are  near  large 
eep  ranges.  When  intended  for  pasture,  the  field  pea  is  sown  alone 
with  but  little  grain,  as  it  is  not  necessary  in  such  cases  that  it  be 
pported  by  some  more  erect  growing  crop.  Animals  pasturing 
L  field  peas  should  be  confined  to  one  portion  of  the  field  by  means 
movable  fences,  or  else  a  herder  should  be  employed  for  this  pur- 
«e.  If  sheep  or  hogs  are  allowed  to  roam  about  over  the  entire 
Id,  they  waste  a  great  deal  of  the  crop  by  wandering  around  aim- 
isly  as  soon  as  their  hunger  has  been  satisfied.  The  animals  should 
t  be  turned  into  the  field  until  the  seed  becomes  hard.  Lambs  wiU 
bten  on  field-pea  pasture  in  from  70  to  90  days,  and  a  good  crop 
U  usually  fatten  from  10  to  15  lambs  per  acre,  each  animal  gaining 
out  8  pounds  a  month.  Hogs  in  a  thrifty  condition  will  fatten 
from  60  to  90  days,  and  if  not  obliged  to  gather  their  food  over  too 
'ge  an  acreage  will  make  an  average  daily  gain  of  1  pound.^ 
In  pasturing  hogs  or  sheep  on  field  peas  it  is  well  to  remember 
at  good  results  can  not  be  hoped  for  unless  feed  is  abundant.  The 
ly  way  to  assure  continued  substantial  gains  is  to  move  the  fat- 
ning  animals  to  a  new  field  as  soon  as  peas  become  scarce  and  to 
e  stock  animals  for  picking  up  the  scattered  peas  and  for  ' '  cleaning 
► ''  the  field.  Hogs  especially  will  not  put  on  flesh  rapidly  if  they  are 
reed  to  travel  about  considerably  to  gather  food.  Pasturing  is  a 
isteful  method  of  harvesting  a  crop,  even  under  favorable  condi- 
)ns,  and  when  the  weather  is  bad  it  not  only  prevents  the  animals 
)m  feeding  properly,  thus  causing  them  to  lose  flesh,  but  also  adds 
aviiy  to  the  direct  loss  of  the  crop  itself.  Many  farmers  in  the 
-n  Luis  VaUey  of  Colorado  are  discontinuing  the  practice  of  pas- 
ring  their  field  peas  on  account  of  this  loss  and  are  harvesting 

I  FaviUe,  A.  D.     Swine  feeding.    Wyo.  Agr.  Exp.  Sta.  Bui.  107,  p.  16-21.    1915. 
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all  or  a  part  of  their  crop  and  feeding  it  in  a  feed  lot.  A  combination  ( 
pasture  and  dry  feed  has  been  found  best.  The  animals  after  a  perio 
of  pasturing  make  better  gains  on  dry  feed  than  where  given  dry  fee 
during  the  entire  feeding  period.  Alfalfa  or  sweet-clover  pastiu 
used  in  connection  with  field  peas  noticeably  increases  the  rapidity  ( 
gain. 

MIXTURES  WITH  SMALL  GRAINS. 

Tlie  field  pea  is  often  sown  in  mixtures  with  small  grains,  pr 
marily  to  hold  the  vines  off  the  ground  and  thus  make  the  harvestin 
of  the  crop  easy.  Oats  are  more  often  used  for  this  purpose  tha 
the  other  grains,  although  barley  is  used  to  some  extent  and  whe£ 


Fig.  12.— Sheep  which  have  been  fed  crushed  peas  and  barley  in  connection  with  pea  silage,  near  S£ 
Acacio,  Colo.    Note  the  splendid  condition  of  the  ewes.    (Photographed  by  E.  H.  Thomas.) 

in  a  few  cases.  The  yield  is  nearly  always  larger  when  oats  ar 
used  than  with  either  barley  or  wheat.  ^Mixtures  are  recommende 
in  all  cases  where  the  crop  is  to  be  used  exclusively  for  hay.  Th 
presence  of  oats  or  barley  in  the  pea  hay  makes  a  better  quality  c 
feed  than  pea  hay  alone. 

Mixtures  are  occasionally  used  when  the  field  pea  is  grown  fo 
grain  purposes,  and  in  this  case  the  peas  and  small  grain  are  thrashe( 
out  together  and  the  seed  separated  by  means  of  sieves,  either  in  th 
thrashing  machine  itself  or  in  a  fanning  miU  afterwards.  It  i 
doubtful,  however,  whether  the  greater  ease  of  harvesting  is  suflicien 
to  overcome  the  additional  trouble  required  to  separate  the  peas  an« 
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FIELD  PEAS  AS  A  GRAIN  CROP. 

Field-pea  seed  has  been  used  quite  extensively  by  the  farmers  of 
'ntario  in  feeding  farm  animals,  and  beef,  mutton,  and  pork  pro- 
uced  with  a  ration  composed  partly  of  field  peas  is  said  to  have  a 
articularly  agreeable  flavor.^  Feeding  experiments,  however,  indi- 
ite  that  the  peas  used  alone  as  the  grain  part  of  a  ration  are  no  better 
lan  corn,  bushel  for  bushel,  in  amount  of  grain  produced  and  are  a 
luch  more  expensive  feed.^ 

The  field  pea  is  reported  also  as  being  very  efficient  in  a  ration  for 
dlch  cows,  especially  when  the  peas  are  mixed  with  oats.^  It  is 
oubtful  whether  a  feeder  is  ever  justified  in  using  field-pea  seed 
[one,  for  several  reasons.  In  the  first  place,  when  ground  or  crushed 
le  meal  is  heavy  and  hard  to  digest,  and  in  addition  to  this  f  aihng  it 

too  high  in  protein  and  too  low  in  fat  to  make  its  use  as  a  con- 
intrate  economical  unless  it  is  mixed  with  other  grain  feeds  strong 
I  fat  and  carbohydrates.  Table  I,  from  Wyoming  Agricultural 
ixperiment  Station  Bulletin  84,  illustrates  this  point. 

Table  I. — Analysis  of  the  food  value  of  field  peas  and  corn. 


Feed. 

Digestible  nutrients .  in  160 
pounds. 

Protein. 

Carbo- 
hydrates. 

Fat. 

as.. 

Per  cent. 
16.8 
7.9 

Per  cent. 
51.8 
66.7 

Per  cent. 
0.7 

m 

4.3 

The  proper  place  for  the  field  pea  in  feeding  operations  seems  to  be 
L  a  mixture  with  oats,  barley,  corn,  or  wheat  bran,  being  used  as  a 
irrier  of  protein  in  the  northern  feeders^  ration  much  as  cottonseed 
leal  is  used  in  the  South.     (Fig.  12.) 

It  is  always  weU  to  grind  the  peas  before  feeding,  as  the  seeds  of  most 
arieties  are  very  hard,  and  except  when  fed  to  hogs  good  results 
m  not  be  expected  unless  they  are  ground  before  being  given  to 
le  animal.  Besides  being  used  in  the  ordinary  feed  lot,  a  great 
lany  of  the  peas,  especially  in  the  eastern  part  of  the  United  States 
nd  in  southern  Cahfornia,  are  used  by  pigeon  fanciers  in  the  pro- 
uction  of  squabs  and  also  by  poultrymen  as  a  constituent  of  their 
licken  feeds.     A  small  round  pea,  similar  to  the  Golden  Vine,  is 

1  Day,  G.  E.    Bacon  production.    Ontario  Agr.  Col.  and  Exp.  Farm  Bui.  129,  p.  15.    1903. 

2  Carlyle,  W.  L.    Feeding  ground  corn  versus  ground  peas  to  lambs  before  and  after  weaning.     In  Wis. 
?r.  Exp.  Sta.  16th  Ann.  Rpt.  [1898]/99,  p.  44-61,  fig.  4-5.     1899. 

Day,  G.  E.    Experiments  in  the  feeding  of  live  stock.    Ontario  Agr.  Col.  and  Exp.  Farm  Bui.  110,  p. 
1900. 

Peas  vs.  corn  for  fattening  steers.    In  Ontario  Agr.  Col.  and  Exp.  Farm,  27th  Ann.  Rpt.,  1901,  p. 

.     1902. 

»  Murray,  James.    Experiments  with  peas.    Canada  Exp.  Farms  Rpts.,  [1908]/09,  p.  280-281.    1909. 
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Fig.  13.— a  stack  of  pea-vine  refuse  from  a  caiuiiiig  factory  at  Geneseo,  N.  Y.    Note  the  incline  U] 
which  the  load  of  refuse  is  hauled  to  be  dumped  on  the  stack. 

preferred  in  such  cases.  The  color  of  the  pea  is  not  a  matter  < 
importance  in  feeding  it  to  pigeons  or  chickens.  In  the  Lake  regioi 
however,  where  the  production  of  the  field  pea  for  stock  purposes 
combined  with  the  canning  industry,  the  growers  prefer  a  green  ( 
white  seeded  pea,  in  order  that  the  crop  may  be  available  for  tab 
use  whenever  canning  factories  will  pay  a  higher  price  for  the  con 
modity  than  will  the  stockman  or  grain  dealer. 

FIELD  PEAS  AS  A  HAY  CROP. 


The  field  pea  is  commonly  grown  in  Pennsylvania  and  New  Yoi 
for  hay,  and  the  larger  part  of  the  crop  in  the  Southern  States  is  als 
used  in  this  manner.  When  grown  for  hay,  the  field  pea  is  almo! 
always  sown  in  a  mixture  with  oats  or  some  other  small  grain.  A 
stated  before,  these  mixtures  with  grain  stand  up  much  better,  cau 
ing  less  trouble  in  the  harvest,  and  the  presence  of  oats  or  barley  i 
the  crop  also  causes  it  to  cure  more  quickly.  The  yield  from  a  mi: 
ture  of  oats  and  peas  is  usually  larger  than  that  from  timothy.  Tl 
field  pea  works  into  a  rotation  very  nicely,  because  of  the  fact  thj 
when  harvested  for  hay  it  is  removed  from  the  field  early  in  the  yea 
thus  allowing  time  for  thorough  preparation  of  the  soil  during  tl 
fall.  The  feeding  value  -of  pea  hay  is  quite  high,  being  apparent] 
about  the  same  as  that  of  alfalfa  hay.  Table  II  shows  the  average  ( 
aU  American  analyses  of  field  peas  and  alfalfa,  as  compiled  I 
Mr.  G.  L.  BidweU,  of  the  Bureau  of  Chemistry  of  the  United  Stat< 
Department  of  Agriculture. 

Table  II. — Comparative  analyses  of  the  dry  matter  infield  pea  and  alfalfa  hay. 


Crop. 


Ash. 


Protein. 


Crude 
fiber. 


Fat. 


Nitrogen- 
free 
extract. 


Numbi 
of  anal 

ses. 


Field  pea. 
Alfalfa... 


Per  cent. 
8.68 
8.86 


Per  cent. 
19.05 
16.35 


Per  cent. 
28.14 
26.74 


Per  cent. 
3.23 
3.00 


Per  cent. 
39.75 
45.05 
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Even  the  straw  from  thrashed  peas  carries  a  sufficiently  high  per- 
mtage  of  protein  to  warrant  its  careful  preservation  and  use  in  the 
ed  lot.  The  digestible  nutrients  in  pea  straw  compared  with  those 
other  well-known  roughages,  as  compiled  in  Henry's  ''Feeds  and 
seding,"  are  shown  in  Table  III. 

Table  III. — Digestible  nutrients  in  100  pounds  of  air-dry  substance. 


Feed. 

Protein. 

Carbohy- 
drates. 

Fat. 

)ver  hay 

Pounds. 
6.8 
2.8 
4.3 
1.2 
.7 
1.7 

Pounds. 
35.8 
43.4 
32.3 
38.6 
41.2 
32.4 

Pounds. 
1.7 

nothy  hay 

1.4 

.8 

t  straw 

.8 

.6 

.7 

FIELD  PEAS  AS  SILAGE. 

It  is  not  economical  to  put  the  field  pea  in  the  silo  alone,  on  ac- 
)unt  of  its  high  protein  content.  It  makes  a  better  balanced  ration 
id  keeps  better  when  combined  with  some  small  grain,  which 
Lould  be  mixed  with  the  peas  in  sowing  if  the  crop  is  intended 
peciaUy  for  ensilage.  Excellent  results  from  the  use  of  field- 
3a  ensilage  are  reported  from  the  San  Luis  VaUey  of  Colorado, 
id  the  number  of  silos  in  the  v.aUey  increased  from  2  to  over  100 
.  four  years.  The  field  peas  intended  for  ensilage  usually  are 
anted  in  mixtures  with  bald  barley  and  cut  when  the  barley  is  ripe, 
bis  mixture  of  peas  and  barley  is  run  through  a  regular  silage 
itter  and  placed  in  the  silo  at  a  cost  of  $1  a  ton.  The  yields  average 
om  8  to  12  tons  to  the  acre.  Pea  ensilage  has  a  higher  feeding 
due  than  corn  ensilage,  but  should  be  fed  in  connection  with  a 


Fig.  14.— Field  peas  growing  in  an  orange  grove  at  Redlands,  Cal.    (Photographed  February  9, 1909.) 


20  FAKMEES'   BULLETIN   690. 


Fig.  15. — Mixture  of  Austrian  Winter  field  peas  and  rye  on  the  Arlington  Experiment  Farm,  near  Was] 
ington,  D.  C,  sown  October  10, 1923;  photographed  June  14, 1924.  The  yield  green  weight  was  8.' 
tons  per  acre. 

grain  ration.     (Fig.  12.)     For  fattening  both,  cattle  and  sheep  it  ha 
given  excellent  results,  but  is  most  popular  with  the  dairyman. 

One  source  of  pea  ensilage  is  the  refuse  of  pea  canneries.  Thi 
material  is  not  often  placed  in  a  regular  silo,  but  is  stacked  up  gree 
as  it  comes  from  the  cannery  and  allowed  to  ferment  in  the  stacks 
This  means,  of  course,  considerable  waste  on  the  surface  of  tb 
stacks,  which,  coming  in  contact  with  the  air,  always  spoils,  but  1 
to  18  inches  under  the  surface  the  material  will  be  found  packe 
down  closely  and  in  good  condition  if  the  stack  has  been  well  buill 
(Fig.  13.)  Feeding  tests  made  with  pea  silage  preserved  in  this  wa; 
indicate  a  very  high  value,  especially  for  dairy  cows.  It  is  estimate 
that  about  61  per  cent  of  the  total  of  refuse  vines  from  pea  cannerie 
is  now  made  into  silage,  21  per  cent  into  hay,  12  per  cent  is  used  a 
green  feed,  and  the  other  6  per  cent  is  either  used  as  fertilizer  c 
thrown  away.^ 

FIELD  PEAS  AS  A  GREEN-MANURE  AND  COVER  CROP. 

The  field  pea  is  well  suited  for  use  as  a  green-manure  crop  in  oi 
chards  and  is  used  quite  extensively  for  this  purpose  in  the  citru 
orchards  of  California.^  (Fig.  14.)  No  other  crop  except  vetch  i 
so  well  adapted  for  this  use  in  the  southern  part  of  that  State.  Th 
chief  objection  to  it  has  always  been  the  expense  of  the  seed.  Th 
larger  varieties  of  the  field  pea  require  from  2  to  3  bushels  of  see« 
per  acre,  the  average  for  all  varieties  being  about  23^  bushels.  Th 
price  of  seed  which  has  not  been  hand  picked  and  is  therefore  liabl 

1  For  more  detailed  information  on  this  practice,  see  Crosby,  M.  A.,  Utilization  of  pea-cannery  refuj 
for  forage.    U.  S.  Dept.  Agr.,  Bur.  Plant  Indus.  Circ.  45, 12  p.,  3  fig.    1910. 

2  McKee,  Roland.    Orchard  green-manure  crops  in  California.    U.  S.  Dept.  Agr.,  Bur.  Plant  Indu 
Bui.  190,  p.  17.    1910. 
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of  mixed  varieties  varies  from  $1.50  to  $2  a  bushel.  This  means 
at  the  seed  alone  for  a  green-manure  crop  will  cost  in  the  neighbor- 
od  of  $5  an  acre.  Common  vetch,  on  the  other  hand,  on  account 
its  smaller  seed,  requires  only  60  pounds  of  seed  to  the  acre  and 
tails  an  expense  of  not  more  than  $2.50  or  $3  an  acre.  When  used 
'  green  manure  the  peas  should  not  be  plowed  under  until  they 
ve  reached  their  maximum  growth,  unless  other  conditions  con- 
cted  with  the  main  crop  require  that  the  plowing  be  done  earlier, 
is  well  to  remember  that  the  field  pea  continues  to  grow  long  after 
3  first  blooms  appear,  successive  blooms  being  formed  as  the  stem 
>ngates.  The  most  favorable  time  to  plow  the  peas  under  will 
Dbably  be  reached,  therefore,  about  the  time  the  first  pods  are  well 
ed. 

The  varieties  selected  for  use  as  a  green-manure  or  a  cover  crop 
Duld  be  those  which  are  known  to  be  adapted  to  the  locality,  and 
e  with  a  good-sized  vine  is  to  be  preferred  over  those  that  make  a 
Eivy  yield  of  seed.  The  large  Marrowfat  peas,  such  as  the  Canadian 
auty,  Arthur,  Paragon,  and  Mackay,  are  well  adapted  for  this  pur- 
se, as  are  also  the  Prussian  Blue  and  Wisconsin  Blue. 
The  use  of  a  green-manure  crop  is  profitable  only  in  sections  where 
Jicient  soil  moisture  is  present  to  cause  the  quick  decay  of  the 
^etable  matter  turned  under.  This  prerequisite  is  supplied  in 
ithem  California  and  other  irrigated  districts  by  the  irrigation 
ter.  The  immediate  financial  loss  accompanying  the  use  of  green- 
mure  crops  in  the  Great  Plains  region  is  due  largely  to  the  in- 
Hciency  of  soil  moisture  and  the  fact  that  the  green-manure  crop 
en  occupies  the  ground  late  in  the  season,  using  up  the  supply  of 
)isture  which  would  otherwise  be  available  for  the  next  crop.^ 
Two  varieties  of  field  peas,  the  Gray  Winter  and  the  Austrian 
inter,  have  shown  considerable  promise  as  winter-cover  and  green- 
mure  crops  on  the  Coastal  Plains  of  the  Southeastern  States  and 
b  Pacific  slope  of  Washington  and  Oregon.  They  have  endured 
bh  only  slight  injury  temperatures  of  —8°  F.  at  Corvallis,  Oreg., 
d  —3°  F.  at  Washington,  D.  C.  Alternate  freezing  and  thawing 
more  destructive  to  these  peas  than  longer  periods  of  intense  cold, 
ben  not  needed  to  plow  under  for  soil  improvement,  the  peas  and 
ts  in  mixture  may  be  used  to  advantage  as  an  early  hay  crop. 
Ley  should  be  sown  the  latter  part  of  September  or  early  in  October, 
d  in  the  Southeastern  States  especially  inoculation  seems  to  be 
cessary.  The  winter  field  pea  makes  a  slower  growth  than  the 
linary  field  pea  and  is  therefore  not  so  well  suited  for  use  in  the 
rus  orchards  of  California. 

:;hilcott,  E.  C.    study  of  cultivation  methods  and  crop  rotations  for  the  Great  Plains  area.     TJ.  S. 
it.  Agr.,  Bur.  Plant  Indus.  Bui.  187,  p.  55,  70.    1910. 
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VALUE  OF  FIELD  PEAS  IN  ROTATIONS. 

The  value  of  the  field  pea  ui  rotations  with  hay,  grain,  and  cc 
crops  has  been  proved  throughout  the  Northern  States  and  also  ii 
few  localities  in  the  mountain  districts  and  irrigated  valleys  of  1 
West.  In  the  Northeastern  and  North- Central  States,  where  ro 
tions  are  regularly  practiced,  the  field  pea  usually  follows  a  mead 
crop.  This  would  seem  to  be  the  wrong  place  for  it  in  a  rotati( 
because  of  the  fact  that  nitrogen  and  humus  are  usually  fairly  abi 
dant  in  the  soil  after  a  meadow  has  been  plowed  up.  In  practi 
however,  it  is  found  that  the  crop  of  field  peas  is  very  effective 
furthering  the  disintegration  of  the  sod  left  by  the  grass.  It  is  t 
fact  which  has  determined  its  position  in  the  rotation.  The  grou 
is  left  in  especially  good  condition  for  a  wheat  crop,  and  the  increj 
in  yield  of  grain  due  to  a  preceding  crop  of  field  peas  has  been  qu 
marked.  The  effect  of  the  nitrogen  added  by  a  well-inoculated  cr 
of  field  peas  is  shown  by  a  decided  increase  in  the  amount  of  str 
accompanying  the  larger  grain  yield  of  the  foUov/ing  crop.  This 
well  illustrated  by  the  results  at  the  Montana  Experiment  Station 
1903,1  as  shoAvn  in  Table  IV. 

Table  IV. — Yields  of  oats  following  six  crops,  showing  the  beneficial  effect  of  field  pi 


Crop  on  land  in  1902. 


Field  peas. . 

Wheat 

Clover 

Barley 

Sugar  beets 
Oats 


Yield  of  oats  in] 

Grain. 

Stra 

Bushels. 

Pour 

106 

3 

49 

1 

86 

2 

42 

1 

82 

2 

64 

1 

The  substitution  of  a  crop  of  field  peas  for  summer  fallow  in  t 
wheat  rotations  of  the  Northwestern  States  is  being  advocated 
agriculturists.  It  has  been  found  that  a  crop  of  peas  will  leave  t 
ground  in  practically  as  good  condition  for  wheat  as  will  fallow,  a 
the  yield  of  the  succeeding  crop  usually  is  as  good  and  in  some  cas 
better.  Troubles  from  smut  in  the  wheat  also  are  less  noticeal 
where  wheat  follows  field  peas.  At  the  Sherman  County  Bran 
Experiment  Station,  Moro,  Oreg.,  the  average  yield  of  fom*  plats 
spring  wl^eat  after  field  peas  for  four  years  was  40.2  bushels  an  ac 
while  the  average  yield  of  two  adjacent  plats  of  wheat  after  sumn 
fallow  during  the  same  period  was  38.5  bushels  to  the  acre.- 

1  Atkinson,  Alfred.    Canadian  field  peas.    Mont.  Agr.  Exp.  Sta.  Bui.  68,  p.  86.    1907. 

2  Stephens,  D.  E.,  and  Hill,  C.  E.    Dry-farming  investigations  at  the  Sherman  County  Branch 
periment  Station.    Oreg.  Agr.  Exp.  Sta.  Bui.  144,  p.  24.    1917. 
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DISEASES  AND  INSECT  ENEMIES  OF  THE  FIELD  PEA. 

Powdery  mildew. — Powderj^  mildew  ^  is  usually  most  destructive 
late-planted  or  late-maturing  varieties  of  field  peas.  It  is  also 
ifined  rather  closely  to  humid  climates,  where  it  sometimes  reduces 
!  ^deld  considerably.  The  remedy  lies  for  the  most  part  in  the 
ation  of  crops,  but  where  only  small  portions  of  a  field  are  affected 
)  disease  can  be  controlled  by  spraying  with  Bordeaux  mixture.  If 
^e  areas  are  affected  it  is  not  economical  to  spray. 
;^eaf-spot  or  pea-blight.^ — ^Another  disease  which  has  been  trouble- 
ae  in  the  pea-canning  districts  of  both  Wisconsin  and  Ohio  ^  is 
1  leaf-spot  or  pea-blight.  This  disease  can  be  controlled  in  the 
le  way  as  powdery  mildew  by  spraying  with  Bordeaux  mixture 
ere  the  area  affected  is  small,  but  in  large  fields  the  farmer  must 
)end  upon  the  rotation  of  crops.  Although  the  disease  is  carried 
the  seeds,  treatment  of  the  seed  with  insecticides  or  hot  water  is 
)  effective,  because  the  germ  of  the  seed  is  injured  by  the  treatment 
re  quickly  than  are  the  spores  of  the  fungus. 

^ea  weevil. — The  pea  weevil  *  is  the  most  serious  insect  enemy  of  the 
d  pea,^  and  it  has  done  more  than  anything  else  to  limit  the  acreage 
^oted  to  this  crop  in  Canada.  According  to  Prof.  C.  A.  Zavitz, 
Bulletin  126  of  the  Ontario  Agricultural  College,  the  acreage  of 
d  peas  in  Ontario  in  1902  was  just  about  half  what  it  would  nave 
)n  if  the  weevil  had  not  proved  so  destructive.  There  was  a 
ady  increase  in  area  from  560,770  acres  in  1882  to  896,735  acres 
1897,  but  from  this  time  there  was  a  gradual  decrease  to  532,639 
es  in  1902.  A  constant  increase  in  the  weevils  during  this  period 
shown  by  the  percentage  of  weevily  peas  in  the  Early  Britain 
iety  grown  at  the  Guelph  Experiment  Station.^  These  percent- 
iS  were  as  follows:  1894,  2  per  cent;  1895,  7  per  cent;  1896,  11 
cent;  1897,  34  per  cent;  1898,  49  per  cent;  1900,  75  per  cent; 
•1,  96  per  cent.  After  1901  there  was  a  decrease  in  the  percentage, 
bably  due  to  the  fact  that  many  of  the  farmers  around  Guelph 
t  growing  the  field  pea.  The'reduction  of  acreage  in  the  Province 
itinued,  however,  the  average  for  the  five  years  ended  in  1923  being 
y  113,072  acres. 

^he  pea  weevil  is  a  small  grayish  or  brownish  gray  beetle,  marked 

h  lighter  spots.     The  insect  lays  its  egg  on  the  young  pod  and 

5  egg  hatches  out  and  produces  a  larva  which  bores  tlu'ough  the 

il  of  the  pod  and  enters  the  young  pea,  where  it  feeds  on  the  grow- 

embryo  and  later  pupates.     The  pupa  remains  in  the  seed  until 

next  season,  usually  emerging  from  the  pea  the  following  spring, 

;  the  behavior  of  the  weevUs  is  unfortunately  not  uniform  in  this 

pect,  many  of  them  coming  out  sooner,  so  that  the  dates  of  emer- 

Lce  will  range  from  harvest  to  plantiag  time  the  following  year. 

B  remedy  for  the  attacks  of  the  weevil  is  to  store  the  seed  intended 

planting  in  ti^ht  bags  and  hold  it  over  for  one  year,  in  which 

e  the  beetle  will  emerge  from  the  seed  and  die  before  the  next 

'rysiphc  pohjgoni  jyC.  ^  Ascochytapisi'Lih. 

an  Hook,  J.  M.    Blighting  of  field  and  garden  peas,  chiefly  due  to  seed  infection.— Powdery  mildew 

epea.    Ohio  Aer.  Exp.  Sta.  Bui.  173,  p.  231-249, 12  fig.    1906. 

issell,  H.L.    Pea  blight,    /n  Wis.  Agr.  Exp.  Sta.  Bui.  228,  p.  4-6,  fig.  1.    1913. 

aria  pitorum  L. 

hittenden,  F,  H.    Insects  injurious  to  beans  and  peas.    In  U.  S.  Dept.  Agr.  Yearbook  for  1898, 

3-260,  fig,  6G-82.    1899. 

avitz,  C.  A.    The  results  of  field  experiments  with  farm  crops,  1904.    Ontario  Agr.  Col.  and  Exp. 

1  Bui.  140,  p.  25.    1905. 
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planting  season  arrives.  Another  method  employed  by  seedsmen 
to  fumigate  the  seed  with  carbon  bisulphid,  which  can  be  obtained  2 
a  reasonable  cost  from  any  druggist.  In  applying  this  remedy  tt 
seed  must  be  placed  in  a  tight  box  or  barrel  and  exposed  from  30  t 
48  hours  to  the  fumes  of  this  liquid.  The  carbon  oisulphid  shoul 
be  exposed  in  a  shallow  dish  placed  on  top  of  the  peas,  since  tl 
vapor  is  heavier  than  air.  This  vapor  when  mixed  with  air  is  quit 
inflammable,  and  care  should  be  taKen  not  to  ignite  it  in  any  wa] 
otherwise,  a  serious  explosion  may  occur.  One  pound  of  the  liqui 
is  usually  considered  sufficient  to  fumigate  100  bushels  of  peas,  di 
it  is  well  to  use  somewhat  more  than  this  in  order  to  be  sure  of  kiHir 
all  the  insects. 

Continuous  cropping  of  the  land  to  the  field  pea  is  almost  sui 
to  mean  a  constant  increase  in  the  numbers  of  the  pea  weevil.  Pra< 
tically  the  only  remedy  for  this  state  of  affairs  is  to  stop  growir 
peas  for  several  years,  m  which  case  the  weevil  \\ill  be  exterminate 
through  lack  of  food. 

Attempts  have  been  made  to  discover  a  substitute  for  the  fiel 

f)ea  whicn  is  not  subject  to  the  attacks  of  this  insect.  Among  tl: 
egumes  which  have  been  tried  for  this  purpose  are  the  grass  pea  an 
the  chick-pea.  The  weevil  does  not  injure  either  of  these  peas,  bi 
they  are  not  productive  enough  to  make  a  profitable  crop  for  tl: 
ordinary  farmer,  and  the  market  for  the  seed  is  not  sufficiently  we 
establistied  to  guarantee  him  a  dependable  price. 

Pea  aphis. — ^Another  insect  which  occasionally  does  considerab" 
damage  is  the  pea  aphis,  or  plant  louse.*  It  has  appeared  in  pei 
growing  sections  at  intervals  and  practically  destroyed  the  season 
crop,  but  it  does  not  stay  with  the  crop  so  continuously  year  aft( 
year  as  does  the  weevil.  The  aphis  increases  rapidly  during  a  perio 
of  warm,  dry  weather,  but  a  heavy  rain,  even  when  the  insect 
abundant,  will  sometimes  free  the  vines  almost  entirely  from  i 
Unless  some  weather  condition  acts  in  this  way  to  destroy  the  pes 
the  only  hope  of  the  farmer  is  for  the  parasites  of  the  aphis  to  increas 
sufficiently  in  numbers  to  overcome  and  destroy  it. 

Pea  moth. — ^This  insect^  has  lately  become  troublesome  in  tl 
pea-growing  district  of  northeastern  Wisconsin  and  is  found  occf 
sionally  also  in  Michigan.^  The  moth  appears  soon  after  the  pe 
vines  begin  to  bloom,  usually  about  July  14,  and  lays  its  eggs  o 
the  pods,  leaves,  and  stems.  The  egg  hatches  in  7  to  10  days  an 
the  larva  enters  the  pod  and  feeds  on  the  seeds.  Growth  is  con 
pleted  in  from  16  to  26  days,  and  the  larva  then  emerges  from  th 
pod  and  passes  the  winter  in  the  soil. 

In  the  worst  infested  parts  of  Wisconsin  10  to  50  per  cent  of  tt 
pods  were  found  to  be  attacked  by  the  worms.  Seed  of  such  pods  : 
practically  useless  for  soup  and  much  less  desirable  than  clean  pes 
for  feeding  to  livestock. 

The  most  effective  remedy  is  to  grow  early  varieties,  seed  as  earl 
as  possible,  thrash  early,  and  then  burn  the  rubbish  left  on  the  fiek 

1  Mairosiphum  pisi  Kalt.  2  Laspeyresia  nigricana  Steph. 

'Fluke,  C.L.,  jr.    The  pea  moth:  How  to  control  it.    Wis.  Agr.  Exp.  Sta.  Bui.  130,  p.  12.    1920. 
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SUGAR  BEETS  and  garden  crops  grown  in  the 
semiarid  regions  of  the  States  west  of  the  Mis- 
sis'sip.pi  Rxver  are  subject  to  frequent  injury  by  sev- 
vrvl  kinds  of  large  native  grasshoppers.  The  se- 
;verit3"  of  this  injury  varies  with  the  season  and 
locajity,  but  has  been  found  to  increase  with  the 
settlement  of  these  regions.  Especially  is  this  the 
case  where  irrigated  crops  are  surrounded  by  un- 
cultivated pasture  or  waste  areas  where  destruction 
of  the  egg  masses  during  the  winter  is  impracticable. 
Such  crops  naturally  concentrate  the  grasshoppers 
from  a  considerably  greater  area,  with  serious  injury 
as  the  result. 

In  view  of  the  probability  of  increased  losses  from 
these  pests,  this  bulletin  has  been  prepared,  which 
gives  a  sufhcient  account  of  the  life  history  to  afford 
thorough  understanding  of  the  control  measures  ad- 
vised. Especial  attention  is  directed  to  the  value  of 
neighborhood  or  community  effort  in  controlling  a 
group  of  pests  originating,  as  do  these,  in  areas  from 
which  extended  migration  is  infrequent  if  not  im- 
possible. Given  an  intelligently  applied  and  timely 
campaign  by  the  entire  community,  each  year  that 
indications  point  to  a  serious  grasshopper  invasion, 
the  losses  from  this  source  may  be  easily  kept  at  a 
minimum. 
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WHERE  GRASSHOPPER  INJURY  IS  MOST  SEVERE. 

MANY  PARTS  of  the  United  States  may  suffer  the  loss  or  injury 
of  crops  through  grasshoppers,  but  the  area  having  an  an- 
lual  rainfall  of  less  than  25  inches  is  especially  subject  to  their  at- 
:acks.  This  includes 
the  country  lying  west 
)f  the  Mississippi,  with 
:he  exception  of  a  strip 
from  100  to  200  miles 
wide  bordering  the 
river,  and  a  portion  of 
the  northern  Pacific 
States.  In  the  eastern 
part  of  the  semiarid 
region  grasshoppers 
usually  occur  about 
Bqually  in  upland  and 
lowland  crops.  In  the 
irier  sections  farther 
west  they  have  become 
established  only  along  water  courses  and  in  other  favored  places 
svhere  there  is  enough  herbaceous  vegetation  to  feed  them  through 
the  summer.  From  here  they  spread  immediately  into  localities 
developed  through  dry-land  farming  and  irrigation. 

Grasshopper  ravages  ai-e  relatively  much  more  serious  in  dry 
regions  than  in  humid,  as  the  lack  of  moisture  prevents  recovery 
when  crops  are  damaged.     Recent  outbreaks  over  most  of  this  area 

1  Resigned  December  31,  1919  ;  revision  prepared  by  Tnick-Crop   Insect  Investigations. 
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iG.  1. — Map  of  Kansas  and  neighboring  States,  show 
ing  location  of  grasshopper  outbreaks  during  the 
years  1911,  1912,  and  1913. 
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have  been  of  native,  nonniigratory  species  whose  ravages  are  liniitei 
to  crops  in  the  neighborhood  of  their  birthplace.  As  agricultiira 
development  is  allowing  them  to  extend  their  breeding  grounds 
damage  done  by  them  is  likely  to  increase  unless  measures  to  contro 
them  are  adopted. 

In  1913  the  worst  grasshopper  outbreak  in  many  years  occurrei 
in  Kansas  and  adjoining  States.  As  might  be  expected  where  ther 
is  little  other  tender  vegetation,  succulent  sugar  beets,  sweet  corr 
onions,  and  rhubarb  suffered  severely.  Taking  the  country  over,  al 
kinds  of  garden  and  truck  crops  were  damaged.  As  a  result,  pro 
gressive  growers  during  the  succeeding  years  have  been  eagerly  seek 
ing  preventive  remedial  measures. 

DESCRIPTION  OF  THE  MORE  INJURIOUS  KINDS. 

The  four  kinds  of  grasshoppers  which  accomplished  most  of  th 
injury  to  Kansas  truck  crops  during  1911,  1912,  and  1913  were  th 


Fig.  2. — The  differential  grasshopper  :  Adult.     Enlarged. 

differential  grasshopper,^  the  two-lined  grasshopper,^  the  lesser  migra 
tory  grasshopper,^  and  one  for  w^hich  the  writer  knows  no  commoi 
name,  but  which,  in  view  of  its  scientific  name,*  may  be  called  "  th 
Bruner  grasshopper."  The  adults  of  all  four  species  intermingl 
during  July  and  August. 

The  differential  and  the  two-lined  grasshoppers  are  the  two  larg( 
species  having  yellow  bodies  from  1  inch  to  1^  inches  long.  The  heac 
and  neck  of  the  differential  grasshopper  (fig.  2)  bear  few  if  an;; 
dark  markings,  the  forewings  are  uniform  light  olive-green,  and  th( 
outside  of  each  hind  thigh  bears  a  row  of  black  V's  that  open  back 
ward,  with  a  row  of  black  dots  just  below. 

The  two-lined  grasshopper  (fig.  3)  receives  its  name  from  the  twc 
yellow  stripes  that  extend  backward,  one  from  each  eye,  across  th( 
neck  and  forewings,  with  a  stripe  of  dark  brown  between.  A  blacl 
stripe  on  the  hind  thigh  extends  almost  its  entire  length  on  the  out- 
side upper  half,  and  the  slender  second  joint  is  usually  bluish-green 

The  lesser  migratory  grasshopper  derives  its  name  from  its  re- 

^  Melanoplus  Uifferentialis  Thomas.  ^  M.  atlanis  Riley. 

"  M.  iivittatus  Say.  ^  Aeoloplus  bnoirri  Caudell. 
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lemblance  in  markings  and  habits  to  its  destructive  relative,  the 
^ocky  Mountain  or  migratory  grasshopper.  Its  body  is  from  three- 
'ourths  to  1  inch  long,  and  is  yellowish-brown  with  darker  mark- 


FiG.  3. — Two-lined  grasshopper  :  Adult.     Enlarged. 

ngs.  There  is  a  resemblance  between  this  species  and  the  red-legged 
grasshopper,  which  is  found  over  about  the  same  territory.  The  type 
nay  be  recognized  by  the  dark  band  on  the  front  two-thirds  of  the 
ipper  half  of  the  neck,  a  light  stripe  on  each  side  from  the  base  of 
he  wing  to  the  socket  of  the  hind  leg,  and  three  dark  bands  across 
he  top  and  down  each  side  of  the  hind  thighs.  Through  the  center 
if  each  front  wing  a  light  stripe  runs  lengthwise,  widening  back- 
^^ard,  and  containing  several  squarish  dark  patches. 

The  thick-set  body  of  the  Bruner  grasshopper  (fig.  4)  is  about  1 
Qch  in  length  and  is  of  a  greenish-yellow  color.  Three  bluish-green 
tripes  extend  from  the  head  backward  across  the  neck,  one  on  top 
lid  one  on  each  side.  The  front 
vings  are  olive  green,  finely  netted 
^ith  yellow  cross- veins,  and  with 
,  wedge-shaped  area  lengthwise 
hrough  the  center,  bearing  light 
.nd  dark  patches.  Three  bluish- 
creen  zigzag  stripes  on  the  hind 
highs  extend  across  the  upper 
urface  and  down  on  each  side. 

EGG  LAYING. 

Between  the  time  of  maturity, 
v'hich  differs  for  each  species,  and 
reezing  weather  the  females  de- 
)osit  their  eggs,  selecting  for  this 
)urpose  firm  soil  in  a  well-drained 
ocation.  A  hole  is  formed  by 
working  the  abdomen  downward 
nd  backward  into  the  soil  as  far 
s  it  will  go,  and  the  eggs  are  deposited  therein,  one  at  a  time,  as  the 
bdomen  is  slowly  withdrawn.  (Fig.  5.)  A  white,  frothy  liquid,  de- 
>osited  with  the  eggs,  fills  the  spaces  among  them  and  moistens  the 


FiCx.   4. 
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walls  of  the  hole.  As  the  liquid  dries,  it  hardens,  cementing  tli 
yellowish-brown  eggs  and  moist  soil  into  a  curved,  cylindrical  caj 
sule.     (Figs.  6,  7.)     Abandoned  fields,  turn  rows,  the  undisturbe 

strips  under  fence 
along  neglecte 
roadsides  (see  fi^ 
8),  and  on  banks  c 
irrigating  ditche 
a  n  d  buffalo  s  o 
along  the  edges  c 
infested  fields  ai 
faA'orable  places  fc 
egg  laying. 

DEVELOPMENl 

The  eggs  hate 
about  the  time  of  th 
last  spring  frosts,  when  warm  Aveather  is  assured.  The  young  grass 
hoppers  push  upward  to  the  surface  and  soon  begin  feeding  on  it 
nearest  veo^etation.  At  first  they  are  from  one-eio:hth  to  three 
sixteenths  of  an  inch  long  and  almost  white.  Exposure  to  light  an 
air  soon  develops  dark  patches  in  the  skins,  which  make  them  diff 
cult  of  detection  Avhen  resting  on  soil  or  dead  vegetation.  In  favoi 
able  weather  the  grasshoppers  increase  rapidly  in  size.  The  old  skir 
stretch,  are  finally  ruptured,  and  the  young  insects  escape.  This  : 
the  process  known  as  molting  and  occurs  five  times  before  the  grasj 


Fig.  5. — Differential  grassliopper  laying  eggs.     Enlarged. 


Fig.  6. — Egg  capsules  of  the  differential  grasshopper,  enlarged  11  times. 

hoppers  are  full  grown.  The  newly  acquired  skins  are  very  elasti 
for  a  short  period  after  molting,  and  during  this  time  there  is  i 
further  rapid  increase  in  size.     The  wing  pads  on  the  sides  of  th 
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Dody  above  the  legs  become  larger  with 
;ach  molt,  the  wings  being  fully  developed 
ifter  the  last  molt  has  taken  place. 

HABITS. 

The  3'oung  grasshoppers  are  most  active 
m  clear,  warm  days,  during  which  they 
■eed  much  of  the  time.  At  night  and 
luring  cool  days  they  seek  shelter  among 
;tanding  vegetation  or  under  rubbish  and 
;lods.  They  travel  by  jumping  and  crawl- 
ng  and  are  exhausted  by  slight  exertion. 

The  adults  of  the  lesser  migratory  grass- 
lopper  can  fly  long  distances,  but  never 
io  so  except  in  search  of  food  or  to  escape 
mfavorable  conditions.  The  adults  of  the  other  three  species 
aentioned  have  wings  that  are  small  in  proportion  to  the  size 
>f  their  bodies  and  they  can  not  fly  far.  Only  a  lack  of  food  or 
^ery  unfavorable  surroundings  will  produce  a  migration  to  any 
^reat  distance.  Lack  of  suitable  ground  in  which  to  deposit  eggs 
nay  produce  short  migrations  in  all  species,  but  it  is  probable 
hat  all  of  our  injurious  native  species  remain  within  1  mile  of 
heir  birthplace. 


iG.  7. — Egg  capsules  of  the 
Brunei-  grasshopper  11  times 
natural  size,  l,  dorsal  view  ; 
2,  lateral  view ;  3,  ventral 
view  ;  J,,  dorsal  view  of  eggs 
in  capsule  ;  5,  lateral  view  of 
eggs    in    capsule. 
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IG.  8. — A  neglected  roadside.     Russian  thistles,  sagebrush,  and  other  weeds,  Interspersed 
with  buffalo  sod,  form  an  ideal  breeding  ground  for  grasshoppers. 
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CLIMATIC  CHECKS. 

After  grasshoppers  become  established  in  a  locality  they  will  no 
starve  during  an  ordinary  drought.  The  variety  of  plants  they  cai 
use  for  food  enables  the  young  to  mature  if  any  vegetation  start 
in  the  spring.  After  maturity  the  adults  can  always  find  enougl 
food  to  keep  them  alive  until  the  eggs  are  laid. 

When  exposed  to  the  sun  on  hot  days,  soft  dirt,  with  hard  dr 
soil  below,  reaches  a  temperature  above  150°  F.  Grasshoppers  cai 
not  deposit  eggs  in  such  hot  soil  and  therefore  seek  shaded  grounc 
for  egg  laying.     This  sometimes  results  in  eggs  being  placed  in  poorb 


Pig.  9. — Grasshopper  egg  capsules  and  the  bee-fly  larvae  and  coarctate  larvae  of  blister 
beetles  that  were  collected  along  the  roadside  shown  in  figure  8  ;  53  of  these  parasitic 
larvae  were  found  in  the  grasshopper  egg  capsules  collected  in  one  hour.  Aboui 
natural  size. 

drained  or  heavy  land,  while  others  are  placed  in  soil  that  become; 
overheated  later.  In  either  case  the  vitality  of  the  eggs  is  materially 
affected,  often  to  the  extent  of  being  destroyed,  as  was  noted  during 
the  hot  weather  of  1913,  which  was  partly  responsible  for  the  reduc 
tion  in  the  number  of  grasshoppers  hatching  the  following  year. 

NATURAL  ENEMIES. 

ENEMIES   OF   THE  EGGS. 

Two  of  the  most  effective  enemies  of  grasshopper  eggs  in  Kansas 
are  the  larvae  of  the  bee  flies  ^  and  those  of  blister  beetles.^  (See 
figs.  9  and  10.)     These  are  white,  grublike  creatures  that  burrow 


Family  Bombyliidae. 


Family   Meloidae. 
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into  the  capsules  when 
fresh  and  feed  upon  the 
grasshopper  eggs  until 
they  attain  full  growth. 

A  small  wasplike  par- 
asite,^ from  one-eighth  to 
three-sixteenths  of  an 
inch  long,  has  been  reared 
from  the  eggs  of  the  dif- 
ferential grasshopper,  the 
two-lined  grasshopper, 
and  others.  The  female 
l^arasites  cling  to  the 
bodies  of  female  grass- 
hoppers until  the  latter 
lay  their  eggs.  As  a 
grasshopper  digs  the  tun- 
nel in  which  to  deposit 
her  eggs  the  parasites 
crowd  into  it  along  her 
abdomen,  and  thrust  their 
eggs  singly,  one  into  each 
grasshopper  egg.  The 
developing  parasites  then 
feed  on  the  contents  of 
the  grasshopper  eggs,  de- 
stroying them. 

Small  rodents  (mice, 
ground  squirrels,  and  per- 
haps many  others)  and 
moles  dig  over  egg-infest- 
ed land,  especially  around 
the  bases  of  weed  stalks, 
to  secure  the  capsules  for 
food.  Skunks  share  in 
this  work,  as  indicated  by 
the  larger  holes,  foot- 
prints, and  other  traces. 
Hogs  also  eat  the  eggs  and 
will  turn  the  soil  over 
thoroughly  to  obtain  them. 


Fig.  10. — Blister  beetles  :  Coarctate  larvae  (winter 
stage)  of  several  species,  Ij  times  natural  size. 
At  bottom  are  two  as  found,  partly  within  the 
grasshopper  egg  capsules.  Most  blister-beetle 
larvae  before  transforming  burrow  some  distance 
from  the  egg  capsules  in  which  they  feed. 


ENEMIES  OF  THE  YOUNG  AND  ADULTS. 

A  red  mite,  which  is  reported  to  have  destroyed  many  of  the 
Rocky  Mountain  grasshoppers  during  the  seventies,  does  not  kill 
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many  of  our  native  species.    The  writer  counted  135  of  these  mites 
on  a  single  adult  grasshopper  which  was  still  very  active. 

Young  grasshoppers  are  frequently  stung  by  female  wasps, 
paralysis  follows,  and  they  are  then  stored  to  nourish  the  wasp  larvae. 
'Several  dozen  helpless  young  grasshoppers  have  been  dug  from  a 
single  wasp  burrow.  The  larger  spiders  as  well  as  ground  beetles 
feed  on  such  grasshoppers  as  they  can  secure.  Parasitic  flies  deposit 
their  eggs  or  living  young  on  the  grasshoppers  and  the  maggots  enter 
the  body  and  feed  until  grown,  when  they  tear  their  way  out,  killing 
the  grasshopper.  These  flies  become  very  abundant  in  the  fall  oi 
years  of  severe  grasshopper  outbreaks. 

Toads,  practically  all  lizards,  and  some  snakes,  feed  to  a  consider- 
able extent  on  grasshoppers.  Cats  and  ground  squirrels  have  been 
seen  to  catch  and  eat  those  of  the  larger  species.  Birds,  practically 
all  of  which  feed  upon  grasshoppers,  destroy  large  numbers  of  both 
young  and  adults. 

In  some  places  chickens,  turkeys,  and  guinea  fowl  are  raised  to 
catch  them,  constituting  one  of  the  most  practical  means  of  checking 
their  outbreak. 

The  chinch-bug  fungus  is  known  to  kill  large  numbers  of  grass- 
hoppers. In  localities  of  eastern  and  central  Kansas  the  differential 
and  two-lined  grasshoppers  were  almost  wiped  out  by  this  disease 
during  the  fall  of  1911.  While  the  Bruner  grasshopper  was  maturing 
during  June  of  1913,  many  nymphs  and  adults  were  killed  by  it. 
Reports  of  grasshoppers  dying  in  western  Kansas  during  the  same 
period  indicated  a  widespread  outbreak  of  the  disease.  Its  pres- 
ence among  the  grasshoppers  is  easily  recognized,  as  the  dead  insects 
remain  clinging  to  the  tips  of  weeds  and  grass,  sometimes  several  in 
a  cluster 

CONTROL  MEASURES. 

The  control  measures  herein  recommended  are  the  most  effective 
that  were  tried  in  Kansas  during  the  years  1911  to  1914,  and  when 
carefully  applied  the  value  of  the  crop  saved  will  be  several  times 
the  cost  of  application.  These  measures  come  under  two  heads: 
(1)  Destroying  the  grasshopper  eggs,  and  (2)  destroying  the  young 
and  adult  grasshoppers. 

DESTROYING  THE  EGGS. 
PLOWING. 

If  egg-infested  land  requires  plowing  for  the  next  crop,  no  other 
treatment  need  be  given.  The  plowing  should  be  at  least  6  inches 
deep,  however,  and  should  be  finished  as  much  before  April  15  as  pos- 
sible. This  covers  the  eggs  so  deeply  that  the  young  can  not  get  out 
when  they  hatch. 
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HARROWING  AND  DISKING. 

If  plowing  is  unnecessary  for  the  following  crop,  the  eggs  can  be 
destroyed  with  little  expense  by  stirring  the  ground  to  a  depth  of 
about  2  inches  by  March  1.  This  breaks  and  crushes  many  capsules 
and  exposes  others  to  the  attacks  of  enemies  and  disease,  as  well  as 
to  drying  and  freezing.  In  clean  ground  that  is  soft  enough  a  heavy 
harrow  will  stir  the  soil  sufficiently.  Three  or  four  sections  drawn 
by  five  horses  will  cover  the  ground  rapidly.  In  heavy  soils,  weedy 
fields,  alfalfa,  or  land  in  which  patches  of  sod  occur,  the  disk  harrow 
is  required;  but  in  alfalfa  it  should  not  be  set  deep  enough  to  cut  off 
the  crowns  of  the  plants.  The  land  should  be  left  rough  to  expose 
as  many  eggs  as  possible,  and  after  hard  freezing  weather  it  should 
be  harrowed  to  expose  any  eggs  that  may  have  been  covered  before. 

It  is  difficult  to  destroy  eggs  in  buffalo  sod.  Breaking  is  not  usu- 
ally done  deep  enough  to  keep  the  young  from  escaping  or  the  slices 
of  sod  are  not  left  close  enough  together.  No  other  cultivation  can 
be  given  sod  land.  Hogs  will  root  out  and  eat  some  of  the  eggs,  but 
their  use  is  not  practicable  for  a  large  area.  The  egg-infested  sod 
should  be  left  until  the  young  have  hatched,  when  they  can  be  killed 
by  burning  or  by  one  of  the  other  methods  recommended  for  their 
destruction.  Scattered  clumps  of  egg-infested  grass  in  turn  rows, 
under  fences,  in  abandoned  fields,  or  along  roadsides  should  be 
chopped  out  before  March  1  with  a  heavy  hoe  or  a  spade. 

DESTROYING  THE  YOUNG  AND  ADULT  GRASSHOPPERS. 
POISONED    BRAN   MASH. 

Poisoned  bran  mash  has  been  used  against  grasshoppers  for  many 
years  with  varying  success.  In  1911  and  1912  the  writer,  then  with 
the  Kansas  Experiment  Stafion,  tested  different  methods  of  prepar- 
ing and  applying  it,  the  results  indicating  that  the  addition  of  citrus 
fruits  made  it  much  more  attractive  to  grasshoppers  and  that  when 
sown  broadcast  one  application  killed  from  50  to  100  per  cent  of  those 
on  the  treated  land.  These  results  were  confirmed  during  the  severe 
grasshopper  outbreak  of  1913,  more  than  1,000  tons  of  bran  being 
used  in  Kansas  alone.  Since  then  the  formula  has  been  used  through- 
out the  United  States  and  Canada  with  uniformly  good  results. 
Other  investigators  have  discovered  that  sawdust  may  be  substituted 
for  half  or  more  of  the  bran  and  that  where  citrus  fruits  (oranges, 
lemons,  and  limes)  are  not  available,  tomatoes,  canteloupes,  melons, 
bananas,  and  perhaps  other  substances  may  be  used  to  advantage. 

The  standard  formula  is  given  below,  with  the  quantities  of  in- 
gredients that  are  most  conveniently  handled  under  farm  conditions. 
As  much  water  should  be  used  as  the  bait  will  hold  without  any 
draining  off  and  wasting  the  poison.    In  arid  sections  and  when  it 
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is  very  dry  this  will  be  as  much  as  1  gallon  to  6  pounds  of  bran,  bu 
this  varies  when  substitutes  are  used  instead  of  bran,  and  is  alwayi 
less  in  humid  regions. 

Bran pounds—*  25 

Paris  green  or  white  arsenic pound —  1 

Oranges  or  lemons.^ 6 

Cheap  sirup  or  molasses quarts__  2 

Water gallons__  3 

Mix  the  dry  bran  and  poison  in  a  washtub.  xVdd  the  sirup  anc 
the  juice  and  finely  chopped  pulp  and  peel  of  the  fruit  to  the  water 
Then  pour  the  water  over  the  mixture  of  bran  and  poison,  stirring 
to  dampen  it  thoroughly  and  add  as  much  more  water  as  the  bait  wil 
hold,  usually  about  1  gallon.  While  fresh,  the  wet  fruity  mash  i 
Yery  attractive  to  grasshoppers ;  but  when  dry  or  stale  it  is  not  eaten 
The  bait  is  applied  by  sowing  it  broadcast  on  the  infested  land  lat( 
in  the  evening  or  early  in  the  morning.  Very  early  morning  is  to  b( 
preferred,  as  the  grasshoppers  are  then  just  beginning  to  feed,  anc 
they  have  a  longer  time  to  eat  before  it  dries  than  if  it  were  appliec 
at  any  other  time.  The  bait  should  not  be  spread  just  before  a  shower 
as  rain  washes  the  poison  from  the  bran  flakes,  leaving  them  harm 
less.  Little  of  the  bait  is  eaten  after  the  first  day,  even  in  damj 
weather.  Therefore  several  applications  may  be  necessary  to  checl 
damage  by  grasshoppers  in  badly  infested  fields,  or  to  keep  injurioui 
numbers  from  drifting  into  a  field. 

The  amount  of  bait  prepared  by  using  the  quantities  of  ingredi 
ents  given  in  the  formula  will  sow  6  acres  of  heavily  infested  land 
This  makes  the  cost  of  one  application  about  25  cents  per  acre 
Ordinarily  this  amount  should  be  spread  over  about  12  acres,  whicl 
reduces  the  cost  to  15  cents  per  acre  or  less.  When  the  bait  is  to  b( 
applied  a  small  quantity  of  known  weight  should  be  mixed  anc 
sown  that  it  may  be  ascertained  how  very  little  is  required  wher 
only  2  to  4  pounds  of  bran  are  to  be  used  to  the  acre. 

Cautions. — Neither  domestic  animals  nor  birds  can  secure  enougl 
of  the  poisoned  bait  to  kill  them,  if  it  is  scattered  evenly  as  directed 
Nevertheless,  a  few  cautions  regarding  its  use  may  not  be  out  oJ 
place.  It  should  never  be  placed  in  heaps  or  scattered  thickly.  Th( 
poison  and  mixed  bait  should  be  kept  out  of  the  reach  of  childrer 
and  of  domestic  animals.  Utensils  used  in  handling  the  bait  should 
be  thoroughly  scrubbed  before  being  used  for  any  other  purpose. 
The  dry,  powdery  poisons  should  not  be  exposed  to  the  wind  or  han- 
dled roughly  or  carelessly.  The  bran  and  poison  should  be  mixed 
with  a  spade  or  wooden  paddle.  If  the  hands  are  used  for  this  pur- 
pose enough  poison  may  be  absorbed  by  the  back  of  the  hands  and  the 
forearms  to  cause  severe  intestinal  cramps  and  diarrhea.  The  writer, 
however,  has  never  known  poisoning  to  occur  simply  from  sowing 
the  wet  bait  barehanded. 
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Where  large  areas  have  to  be  covered  or  when  time  is  extremely 
limited,  i\  device  improvised  during  the  grasshopper  campaign  in 
western  Kansas,  in  1916/  will  materially  reduce  the  labor  required 
in  applying  poisoned  bran  mash.  The  apparatus  is  constructed 
after  the  manner  of  an  alfalfa  seeder  used  in  that  section  and  has 
many  times  proved  its  value,  one  man  covering  as  much  ground  with 
it  as  three  men  distributing  poison  by  hand. 

The  distributor  (fig.  11)  consists  of  a  canvas  bag  which  is  strapped 
over  the  shoulders  of  the  operator  and  is  fitted  with  a  feeding  device 
consisting  of  a  canvas  sleeve  and  a  swinging  tube  made  of  tin  or  gal- 
vanized iron,  as  shown  in  the  drawing.     A  closely  woven  gi'ain  sack 
furnishes  fairly  good  material  for  the  bag.     By  careful  experimenta- 
tion  it  has  been    found   that   a   machine 
constructed  as  here  described  scatters  the 
mixture  properly  and  evenly  and  covers 
ground  rapidly.     The  bag  may  be  made 
of  a  convenient  size.  The  jlimensions  of  the 
metal   tube   are   as    follows:    Length,    28 
inches;  diameter  at  upper  end,  2 J  inches; 
diameter  at  lower  end.  If  inches,.     Over 
the  opening  at  the  lower  end  are  soldered 
two  short  wires  bent  in  the  shape  of  a  U 
and  crossing  each  other  at  right  angles  at 
exactly  the  center  and  about  1  inch  below 
the  opening  of  the  tube.    These  should  be 
soldered  both  to  the  edge  of  the  tube  and 
together  where  they  cross.    Their  purpose 
is  to  scatter  the  mixture  evenly  and  thinly 
as  it  leaves  the  tube,  which  is  swung  by 
the  operator.      The  canvas  sleeve  is  12  inches  long,  13  inches  in 
circumference  at  the  upper  end,  and  8  inches  at  the  lower  end, 
^hich  fits  tightly  over  the  upper  end  of  the  metal  tube.      These 
ilimensions   allow  the  mixture   to  work  down   into   the   tube   and 
permit  the  tube  to  be  swung  over  the  half  of  a  circle  by  the  op- 
erator when  walking  through  the  field.      On  a  still  day  the  poi- 
soned bran  mash  in  this  way  may  be  scattered  evenly  and  thinly 
3ver  a  strip  of  ground  60  feet  wide.     This  enables  one  to  cover  an 
infested  field  in  a  short  time  and  to  do  the  work  very  thoroughly. 
^  distributor  of  the  foregoing  dimensions  will  distribute  poisoned 
3ran  mash  at  the  rate  of  about  5  pounds  to  the  acre,  which  is  recog- 
lized  as  an  efficient  dosage  under  western  Kansas  conditions.     The 
nixture  can  be  sown  thickly  or  thinly,  depending  upon  the  rapidity 
kvith  which  the  operator  walks  through  the  field.     Where  grass- 
loppers  are  very  numerous,  by  walking  slowly  and  whirling  the 


Fig.    11.  —  Distributor   for 
poisoned  Imit. 


Brooks,  T.  H.,  Journal  of  Economic  Entomology,  vol.  10,  p.  524,  1917. 
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tube  regularly,  the  mixture  can  be  applied  much  more  thickly  than 
where  the  grasshoppers  are  less  abundant  and  where  a  natural  gait 
is  maintained  by  the  operator.  It  is  necessary  to  have  the  oranges 
or  lemons  used  in  the  halt  grownd  through  a  meat  chopper  in  order 
to  "prevent  the  tube  from  becoming  stopped  hy  the  peelings  in  case 
this  machine  is  used. 

THE  HOPPERDOZER. 

The  hopperdozer  is  an  old  device  for  using  kerosene,  crude  oil, 
or  tar  in  catching  grasshoppers  and  was  developed  during  the  migra- 
tory grasshopper  years  of  1874-1876.  It  consists  of  shallow  sheet- 
iron  pans,  containing  the  oil  or  tar,  which  are  mounted  on  low 
wheels  or  sled  runners.  An  upright  screen  at  the  back  catches  th& 
"hoppers"  as  the  machine  is  drawn  forward. 

The  hopperdozer  is  simple  in  construction.  (See  fig.  12.)  The  pan 
is  made  by  turning  up  6  inches  of  the  edge  of  a  sheet  of  galvanized 

iron,  8  feet  long  and 
30  inches  Avide.  Two 
inches  of  the  edge  is 
then  turned  down 
over  the  pan  to  pre- 
vent slopping,  and 
two  partitions  sol- 
dered across  it  to 
keep  the  liquid  from 
running  to  one  end 
and  spilling  when 
operated  on  sloping 
ground.  The  sled 
floor  is  18J  inches 
from  front  to  rear, 
being  made  of  one 
board  1  by  6  inches 
and  one  1  by  12 
inches  with  a  narrow 
space  betw^een.  It  can  be  either  8  or  15  feet  long  to  hold  either  one 
or  two  pans.  A  strip  1  by  4  inches  on  edge  around  it  keeps  the 
pans  from  sliding  off.  The  runners  are  pieces  of  2  by  4  lumber  4 
feet  long,  laid  flat  and  rounded  at  the  front  ends.  They  should 
extend  about  equal  distances  in  front  of  and  behind  the  floor.  An 
8-foot  sled  needs  two  runners  and  a  15-foot  sled  needs  three.  The 
screen  behind  the  pans  should  be  of  oilcloth,  smooth  side  forward, 
nailed  to  uprights  at  the  back  of  the  sled.  The  hitch  is  made  by^ 
nailing  a  2  by  4  across  the  runners  in  front  of  the  pan  and  letting 


Fig.  12. — A  successful  type  of  horse-drawn  hopperdozer. 
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the  ends  project  2  or  3  feet  at  each  side.  Each  end  is  braced  by  a 
board  extending  to  the  end  of  the  runner  behind  the  pan. 

For  use,  the  compartments  of  the  pan  should  be  half  filled  with 
water  and  enough  kerosene  or  crude  oil  should  be  added  to  form  a 
film.  If  tar  is  used,  a  thin  layer  is  spread  in  the  bottoms  of  the 
otherwise  empty  pans.  As  the  hopperdozer  is  drawn  forward  the 
grasshoppers  jump  up  and  fall  into  the  pan,  or  strike  against  the 
screen  at  the  back  and  drop  in.  Contact  with  a  little  tar  or  a 
wetting  with  the  oil  kills  them,  even  though  they  jump  out  after- 
wards. The  dead  that  collect  must  be  shoveled  out  at  intervals  and 
the  tar  or  oil  and  water  replaced. 

When  large  fields  of  fairly  level  land  are  to  be  treated  with  the 
hopperdozer,  two  or  three  pans  are  often  set  on  the  teeth  of  a  sweep 
rake.  This  makes  the  work  easy  for  the  team,  but  on  rough  ground 
the  liquid  slops  badly.  In  such  cases  two  sleds  holding  two  pans 
each,  having  for  runners  pieces  of  2  by  4  set  on  edge,  should  be 
placed  end  to  end.  The  two  adjacent  runners  should  be  loosely 
bolted  together  through  a  2  by  4,  which  is  placed  on  edge  between 
them.  The  middle  2  by  4  should  project  behind  from  4  to  5  feet,  and 
from  its  end  a  strong  wire  should  be  stretched  to  the  outer  back 
corner  of  each  sled.  This  wire  and  the  2  by  4  brace  the  "  double  " 
hopperdozer  so  that  it  can  be  drawn  by  two  teams,  one  hitched  at 
each  end.  Being  flexible  in  the  middle,  it  can  be  used  on  very  un- 
even ground  that  will  sometimes  throw  the  ends  much  higher  or 
much  lower  than  the  middle.  Of  course  the  screens  at  the  back  must 
be  arranged  so  as  not  to  interfere.  The  wide  sweep  (30  feet)  of  this 
hopperdozer  enables  the  ground  to  be  covered  rapidly,  which  is  very 
important  during  severe  outbreaks,  and  the  teams  are  so  far  apart 
that  they  do  not  drive  many  grasshoppers  before  them. 

An  improved  hopperdozer,  which  has  been  called  the  grasshopper 
catcher  and  which  eliminates  the  disagreeable  features  incident  to 
the  use  of  crude  petroleum,  tar,  and  other  sticky  substances,  has 
been  devised  for  use  in  Utah.^  This  machine  can  be  run  over  hay  and 
grain  crops,  sugar  beets,  and  potatoes ;  in  fact,  over  practically  every- 
thing except  corn  and  ripening  grain.  It  has  been  used  quite  suc- 
cessfully on  seed  alfalfa  by  running  over  the  field  about  every  10 
days.  The  details  of  the  machine  as  illustrated  (fig.  13)  should 
enable  anyone  to  make  one  of  them  without  difficulty. 

The  principle  of  the  machine  is  very  simple — a  box  about  2  feet 
square  and  16  feet  long  on  runners,  and  a  2  by  4  extending  out 
4  feet  at  each  end,  to  which  a  horse  is  attached.  The  horses  then 
travel  24  feet  apart,  driving  the  grasshoppers  in  until  most  of  them 
are  in  front  of  the  16-foot  machine.  A  rope  fastened  to  the  hame 
on  the  inside  of  each  horse  and  dragged  just  in  front  of  the  machine 

^Ball,  E.  D.,  Utah  Agricultural  Experiment  Station,  Bui.  138,  pp.  108  to  111. 
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causes  the  "ho^Dpers"  to  jump  just  as  the  machine  gets  to  them.  Th 
front  of  the  machine  is  made  of  tin  and  is  about  2J  feet  high  an 
slight!}'  curved.  This  front  does  not  extend  quite  down  to  the  bol 
torn,  and  about  2  inches  in  front  of  it  and  about  4  inches  high  thei 
is  a  false  front,  a  second  piece  of  tin,  which  curves  back  down  an 
into  the  box.  A  grasshopper  hitting  the  tin  face  can  not  get 
foothold,  is  perfectly  helpless,  and  slides  down  between  the  tw 
pieces  of  tin,  strikes  the  curve,  and  is  thrown  well  back  into  the  bo:2 
far  enough  so  that  he  can  not  see  the  opening  through  which  he  er 
tered.  The  top  and  back  of  the  box  are  made  of  wire  mosquito  nel 
ting  and  the  hopper  immediately  jumps  toward  the  light  and  clino 
to  the  netting,  never  seeking  the  hole  through  which  he  came  ii 
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Fig.  13. — An  improved  machine  for  catching  grasshoppers.     (Ball.) 

Several  bushels  can  be  gathered  in  this  way  before  they  will  shak 
down  onto  the  bottom  sufficiently  to  choke  up  the  front  opening.  A 
soon  as  this  happens  the  front  opening  should  be  closed  with  gunn; 
sacks  or  similar  material  and  the  hoppers  can  be  shoA^ed  out  into  sack 
and  used  to  feed  chickens  or  dumped  into  a  trench  and  buried.  A 
a  temporary  substitute  for  the  tin  front  oilcloth  may  be  used.  J 
6-inch  board,  hinged  to  the  bottom  of  the  box  and  extending  the  ful 
length,  about  5  inches  back  of  the  front,  could  be  arranged  to  foh 
down  and  close  the  front  while  at  rest,  or  stand  up  at  a  slight  angL 
to  keep  the  hoppers  from  rolling  down  and  choking  the  opening. 

The  material  for  such  a  machine  will  cost  about  $20,  and  anyone 
with  a  saw  and  hammer  can  make  one  in  a  very  short  time.    Th( 
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runners  should  be  spaced  so  as  to  fit  sugar  beet  or  potato  rows,  if 
the  machine  is  to  be  used  on  these  crops. 

A  machine,  if  protected,  will  last  for  years,  and,  as  it  takes  24 
feet  at  a  sweep,  it  will  cover  40  to  50  acres  in  a  day.  As  there  is  no 
expense  to  the  operation  except  the  team  and  a  man  to  drive,  or 
preferably  two  small  boys  to  ride  the  horses,  the  cost  per  acre  is 
trifling. 

It  is  not  possible  to  catch  all  the  grasshoppers  by  going  over  a 
field  once,  but  under  favorable  conditions  a  very  large  percentage 
of  them  can  be  caught.  If  the  crop  is  fairly  high  the  best  time 
to  catch  the  grasshoppers  will  be  in  the  morning  and  evening.  At 
these  times  they  are  roosting  and  are  quite  sluggish.  On  low  crops 
the  hot  part  of  the  day,  when  the  grasshoppers  jump  readily,  will 
be  the  best  time.  If  the  tin  front  is  kept  bright  and  shiny  the 
grasshoppers  apparently  are  not  able  to  see  it  at  all  and  fly  against 
it  readily.  Six  to  10  bushels  of  grasshoppers  have  been  collected 
in  an  hour  with  one  of  these  machines  where  the  insects  were  nu- 
merous and  conditions  favorable,  and  30  to  40  bushels  a  day  taken 
from  fields  where  they  did  not  appear  to  be  very  abundant. 

BURNING. 

Sometimes  many  grasshoppers  hatch  in  dead  vegetation,  where 
they  can  be  destroyed  by  burning.  This  frequently  occurs  on  buffalo 
sod,  in  neglected  fields,  or  along  roadsides.  Burning  is  then  the 
cheapest  and  most  effective  means  of  killing  them.  If  there  is  not 
enough  dead  vegetation  to  carry  the  fire,  some  old  hay  or  straw  scat- 
tered through  the  infested  area  will  help  to  produce  enough  heat  to 
kill  the  insects.  Opportunities  for  destroying  native  grasshoppers 
by  burning  should  not  be  neglected.  A  sufficient  number  can  hatch 
in  one-fourth  of  an  acre  of  sod  to  ruin  a  neighboring  garden,  yet  half 
a  day's  work  and  a  load  of  straw  or  old  hay  would  burn  them  all. 

UTILIZATION  OF  POULTRY. 

Where  grasshoppers  are  an  annual  pest,  farmers  can  protect  their 
crops  and  make  a  profit  on  the  insects  by  raising  poultry  to  catch 
them.  The  value  of  chickens  and  turkeys  in  destroying  grasshoppers 
is  proved  anew  by  each  succeeding  outbreak,  yet  comparatively  few 
farmers  utilize  them  as  a  means  of  control. 

During  the  late  nineties  many  turkeys  were  raised  to  catch  grass- 
hoppers on  the  valley  lands  along  the  Solomon  River  in  northern 
Kansas.  Children  herded  the  flocks  where  grasshoppers  were  the 
most  destructive,  and  so  successful  was  this  method  of  saving  crops 
that  more  farmers  adopted  it  every  year  until  that  series  of  grass* 
hopper  outbreaks  ended. 
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Near  Scott  City,  Kans.,  during  1911,  the  second  crop  of  alfalfa  on 
a  100-acre  field  was  badly  damaged.  The  owner  secured  about  100 
turkeys  and  turned  them  into  the  field.  When  the  writer  visited  the 
place  during  the  third  week  of  August  a  few  of  the  lesser  migratory 
grasshoppers  that  could  escape  capture  by  flight  were  the  only  ones 
present.  The  alfalfa  was  uninjured  and  was  then  about  18  inches 
high. 

In  June,  1912,  the  writer  constructed  a  portable  henhouse  for  about 
36  grown  chickens.  It  was  located  on  or  along  the  edges  of  grass- 
hopper-infested fields,  being  moved  to  a  new^  place  when  no  "  hop- 
pers "  were  left  near  by.  This  flock  was  fed  only  a  little  grain,  and 
while  not  quite  so  many  eggs  were  obtained  from  the  hens  in  com- 
parison with  hens  handled  in  the  ordinary  way,  many  grasshoppers 
were  caught  and  the  hens  acquired  such  a  taste  for  them  that  upon 
being  returned  to  the  barnyard  they  ranged  far  and  near  in  search  of 
insects. 

The  Kansas  Experiment  Station  at  Garden  City  bought  several 
hundred  chicks  in  an  effort  to  save  the  crops  during  the  severe  grass- 
hopper outbreak  of  1913.  A  wooden  framework,  on  low  trucks, 
constructed  of  2  by  4  material,  was  built  and  covered  outside  with 
poultry  netting  and  inside  with  canvas.  This  portable  chicken  house 
was  easily  hauled  from  place  to  place,  and  was  considered  the  most 
effective  means  yet  adopted  in  destroying  grasshoppers. 

During  1913,  near  Garden  City,  rhubarb  was  attacked  by  grasshop- 
pers that  were  rapidly  stripping  the  leaves.  The  gardener  placed  in 
separate  coops  near  it  three  hens  with  a  total  of  about  40  active 
chicks.  A  few  days  later  the  rhubarb  was  free  from  grasshoppers 
and  the  chicks  were  catching  others  in  adjacent  parts  of  the  garden. 

UTILIZATION  OF  HOGS. 

Hogs  of  all  ages  become  very  fond  of  grasshoppers  whenever  they 
are  allowed  the  run  of  infested  land.  They  are  reported  as  efficient 
destroyers  of  both  grasshoppers  and  their  eggs.  A  small  lot  in  a 
field  which  had  been  left  for  alfalfa  seed  was  fenced  as  pasture  for 
a  few  hogs.  Grasshoppers  damaged  the  entire  field  except  in  the  hog 
lot,  where  a  good  crop  of  seed  was  set. 

PROTECTING  SUGAR  BEETS,  TRUCK  CROPS,  AND  GARDENS. 

Land  prepared  for  sugar  beets  is  usually  plowed  more  than  10  inches 
deep.  This  is  often  done  late  in  the  fall  or  early  in  the  winter. 
Throughout  the  summer  the  growing  beets  require  frequent  cultiva- 
tion, which  drives  away  grasshoppers  that  wish  to  lay  eggs.  Digging 
the  beets  in  the  fall  stirs  the  surface  soil  so  much  that  any  egg  cap- 
sules in  it  are  injured  or  exposed.  Only  along  the  edges  of  fields 
and,  in  irrigated  districts,  on  the  banks  of  ditches  is  there  any  danger 
of  eggs  being  left  undisturbed. 
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Many  truck  and  garden  crops  are  grown  on  land  that  is  plowed 
deep  late  in  the  fall  or  during  the  winter.  They  also  require  frequent 
summer  cultivation  and,  with  some,  the  ground  is  stirred  by  harvest- 
ing. Consequently  there  is  not  much  danger  that  grasshoppers  will 
lay  eggs  in  such  fields.  From  the  facts  mentioned  it  is  evident  that 
grasshopper  damage  to  sugar  beets,  truck  crops,  and  gardens  is  the 
result  of  invasion  from  adjoining  infested  land. 

If  many  grasshoppers  are  present  during  August  and  September  a 
search  should  be  made  to  locate  their  eggs.  Clumps  of  grass  should 
be  chopped  out  and  torn  to  pieces.  Here  and  there  in  suspected 
buffalo  sod  a  square  foot  of  ground  should  be  examined  to  a  depth 
of  about  2  inches  for  eggs.  Where  the  soil  is  more  easily  worked  the 
spaces  examined  may  be  a  yard  square.  An  average  over  a  large 
area  of  one  capsule  of  eggs  per  square  yard  means  a  severe  outbreak 
the  next  year.  From  each  capsule  that  remains  sound  25  to  150 
young  may  hatch.  Spots  well  suited  to  egg  laying  are  often  more 
heavily  infested  than  this. 

When  the  eggs  have  been  located,  measures  for  their  destruction 
can  be  applied.  These  should  be  delayed  until  the  parent  grass- 
hoppers die,  in  order  that  no  more  eggs  may  be  deposited.  If  the 
egg-infested  land  requires  plowing  for  the  next  year's  crop,  no  other 
treatment  need  be  given.  When  plowing  is  not  required,  the  harrow 
or  disk  may  be  used.  Suitable  treatment  should  be  given  the  edges 
of  fields,  ditch  banks,  turn  rows,  abandoned  fields,  roadsides,  or  any 
other  places  where  eggs  are  to  be  found.  Scattering  clumps  of  egg- 
infested  grasses  should  be  uprooted,  even  when  the  surrounding  land 
receives  no  treatment. 

Where  the  eggs  can  not  be  destroyed,  the  infested  area  should  be 
watched  and  the  young  killed  when  they  hatch  in  the  spring.  On 
waste  land,  pastures,  and  sod  that  can  be  burned  over,  fire  is  the  best 
means  of  destroying  them.  If  it  can  not  be  used,  an.d  young  chicks 
or  turkeys  are  available,  these  should  be  put  into  a  portable  henhouse 
and  located  between  the  infested  land  and  any  field  into  which  the 
young  grasshoppers  are  likely  to  go.  The  flock  can  be  moved  to  a 
fresh  location  as  the  land  near  by  is  cleared  of  "  hoppers."  In  this 
way  the  grasshoppers  can  be  worked  back  from  the  field  and  the 
danger  of  invasion  lessened.  If  the  infested  area  is  large,  the  poultry 
may  be  brought  almost  to  maturity  with  a  comparatively  small  out- 
lay for  feed  and  with  a  constantly  decreasing  number  of  grasshop- 
pers that  will  be  left  to  deposit  eggs  in  the  f aU. 

There  should  be  no  delay  when  grasshoppers  hatch  in  great  num- 
bers over  a  large  area,  for  the  expense  and  difficulty  of  combating 
them  increase  rapidly  as  they  grow  larger.  If  no  other  means  of  con- 
trol are  ready  for  use  at  once,  the  poisoned  bait  or  the  hopperdozer 
must  be  relied  upon.    The  time  available  for  the  work,  the  cost  of  ap- 
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plication,  and  perhaps  other  factors  must  be  considered  in  choosing 
between  the  two  methods.  The  bait  is  cheaper,  less  time  is  required 
to  treat  land  with  it  than  with  the  hopperdozer,  and  it  can  be  pre- 
pared in  any  quantity.  With  a  2-gallon  pail  of  bait  one  can  sow  in 
fields  and  in  locations  the  character  of  which  makes  the  use  of  the 
hopperdozer  impossible.  Consequently  this  method  is  most  fre- 
quently chosen. 

If  grasshoppers  haA  e  already  invaded  a  beet  field  or  garden,  the 
bait  must  be  applied  all  over  it.  Several  applications  at  intervals 
of  two  days  are  sometimes  necessary  to  check  the  injury.  The 
infested  land  from  which  the  grasshoppers  are  coming  should  also  be 
treated  vigorously  with  the  most  suitable  method.  Around  the 
edges  of  fields,  and  in  fields  where  the  crop  permits  it,  a  tubful  of  bait 
can  be  placed  on  a  sled  or  in  a  wagon,  and  the  driver  can  sow  from 
it,  thus  getting  over  the  ground  rapidly.  The  "  hoppers  "  in  fields  of 
low-growing  crops  can  be  caught  with  a  hopperdozer  if  time  permits 
and  teams  are  available.  But  in  fields  of  tall-growing  crops,  where 
many  grasshoppers  are  on  the  plants  at  all  times,  a  modified  bait 
should  be  used.  It  is  prepared  by  using  three  or  four  times  the  usual 
quantity  of  sirup  and  correspondingly  less  water.  It  should  be  ap- 
plied by  throwing  small  quantities  among  the  tops  of  the  plants  so 
that  it  will  stick  to  the  leaves  or  blades.  There  it  will  attract  the 
grasshoppers  immediately.  The  poison  is  washed  off  by  rains  or 
shaken  off  by  handling,  so  there  is  no  danger  to  animals  that  feed  on 
crops  treated  in  this  manner.  This  sticky  bait  should  also  be  thrown 
among  the  tops  of  bushes  or  trees  in  which  the  insects  feed. 

ESSENTIALS  FOR  SUCCESSFUL  WORK. 

The  most  frequent  cause  of  failure  to  check  grasshopper  outbreaks 
when  methods  of  control  are  applied  are  (1)  lack  of  cooperation 
among  the  landowners  of  the  infested  community  and  (2)  misdi- 
rected or  careless  application  of  recommended  control  measures.  The 
former,  however,  is  more  often  the  cause. 

In  many  localities  part  of  the  land  is  held  by  speculators,  who 
often  permit  it  to  lie  idle  for  several  years  in  succession.  If  such 
land  is  in  sod,  grasshoppers  use  only  the  outskirts  for  depositing 
eggs,  but  if  it  has  been  broken  and  then  neglected,  a  sufficiently  heavy 
growth  of  weeds  is  often  produced  to  make  it  a  breeding  place  for 
large  numbers  of  grasshoppers.  "VYhere  there  is  much  of  such  land 
in  a  community  the  grasshoppers  must  be  destroyed  on  it,  as  well  as 
on  the  edges  of  cultivated  fields,  along  roadsides,  or  on  pasture  land ; 
otherwise  it  becomes  the  center  from  which  "  hoppers  "  scatter  to  the 
crops  on  adjoining  fields. 
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INTRODUCTION. 


SCOPE  OF  THE  BULLETIN. 


The  present  bulletin,  containing  the  sixteenth  annual  summary  of 
the  game  laws  of  the  United  States  and  Canada,  has  been  prepared 
on  the  same  general  plan  as  those  issued  each  year  since  1902.  It 
includes  a  summary  of  the  more  important  features  of  the  new 
legislation,  a  brief  synopsis  of  the  new  game  laws  enacted  in  each 
State  and  Province,  and  a  series  of  tables  showing  the  provisions 
relating  to  seasons,  export,  sale,  limits,  and  licenses.  It  diiffers  from 
other  publications  on  game  laws  in  several  important  points:  (1) 
Inclusion  of  a  brief  review  of  the  measures  enacted,  (2)  arrangement 

»  This  bulletin  contains  the  proclamation  of  the  President  and  the  amended  Regulations  for  the  Pro- 
tection  of  Migratory  Birds,  approved  Oct.  1,  1914. 
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of  provisions  by  subjects  instead  of  by  States,  and  (3)  adoption  of  a 
uniform  statement  and  order  of  the  various  details  to  facilitate  com- 
parison of  similar  provisions  in  different  States.  Its  cbief  objects 
are  to  present  in  convenient  form  the  restrictions  on  bunting  which 
affect  the  enforcement  of  the  Federal  statutes  regulating  interstate 
commerce  in  game  and  the  protection  of  migratory  birds,  and  to 
show  the  general  condition  and  trend  of  legislation  from  year  to  year. 
Provisions  relating  to  methods  of  capture,  game  refuges,  enforce- 
ment of  laws,  disposition  of  fines  and  fees,  and  matters  of  special  or 
local  application  are  omitted.  These  can  be  found  only  by  reference 
to  the  laws  themselves  or  to  the  pamphlet  editions  of  the  game  laws, 
obtainable  in  most  States  from  the  proper  officials.^ 

REVIEW  OF  LEGISLATION  OF  1915. 

More  than  240  new  game  laws  were  enacted  during  1915 — a  larger 
number  than  in  any  previous  year  except  1911.  Forty-three  States 
held  regular  legislative  sessions,  and  in  all  of  these  States  except 
Arizona,  Georgia,  and  Nebraska  some  changes  were  made  in  the 
statutes  protecting  game.  The  largest  number  of  new  game  laws 
passed  in  any  one  State  was  61,  in  North  Carolina;  but  in  California, 
Connecticut,  Maine,  New  Jersey,  Oregon,  Pennsylvania,  and  Wisconsin 
the  number  reached  10  or  more.  Several  measures  were  vetoed,  in- 
cluding a  general  game  bill  in  Idaho,  the  first  bill  appropriating  the 
hunting-license  fund  in  Pennsylvania,  a  bill  protecting  bears  in  Califor- 
nia, and  three  sections  of  the  game  bill  in  Washington.  A  number  of 
bills  were  introduced  for  the  purpose  of  harmonizing  the  State  laws  on 
migratory  birds  with  the  Federal  regulations.  In  at  least  nine  States 
changes  were  made  which  brought  the  seasons  into  substantial  agree- 
ment, viz,  California,  Connecticut,  Maine,  Michigan,  New  Hamp- 
shire, Tennessee,  and  West  Virginia;  in  Illinois  the  seasons  for  all 
migratory  birds  except  coot  and  waterfowl,  and  in  Washington  for 
the  smaller  shore  birds,  were  made  to  conform  with  the  regulations 
under  the  Federal  law.  Uniformity  was  also  secured  by  provisions 
in  the  laws  of  Connecticut,  Maine,  New  Mexico,  North  Dakota,  Wash- 
ington, and  Wisconsin,  prohibiting  hunting  between  sunset  and  sun- 
rise. On  the  other  hand,  Delaware  adopted  a  resolution  opposing 
the  migratory-bird  law,  and  Ohio  and  Rhode  Island,  which  had  har- 
monized their  seasons  in  1914,  changed  the  laws  on  waterfowl  this 
year. 

As  a  result  of  the  decision  of  the  Supreme  Court  of  the  United  States 
on  Jan^ary  19,  1914,  sustaining  the  alien  hunting  law  of  Pennsylvania, 
legislation  prohibiting  aliens  from  hunting  or  owning  shotguns  or 

^  See  p.  64.    Names  and  addresses  are  given  in  the  Directory  of  Game  Officials,  published  by  the  Biolog- 
ical Survey,  U.  S.  Department  of  Agriculture  (edition  of  1915,  B.  S.  101). 
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rifles  was  enacted  in  at  least  four  States — Massachusetts,  New  Jersey, 
North  Dakota,  and  West  Virginia — but  certain  exceptions  based 
on  property  qualifications  were  made  in  Massachusetts  and  New 
Jersey. 
^  Close  seasons  extending  for  several  years  were  provided  for  certain 
kinds  of^big  game  and  also  for  game  birds.  Hunting  mountain  sheep 
was  suspended  in  Idaho,  Montana,  and  Washington,  and  goats  were 
protected  until  1918  in  Montana.  Moose  were  protected  for  four 
years  in  Maine,  the  first  absolute  close  season  on  this  species  for  35 
years — since  the  suspension  of  hunting  from  1878  to  1880.  Antelope 
were  given  absolute  protection  in  New  Mexico  and  Montana.  In 
Michigan,  New  Mexico,  and  Oklahoma  prairie  chickens  were  protected 
for  several  years.  Michigan  extended  complete  protection  also  to 
quail,  imported  pheasants,  grouse,  and  wood  ducks  for  five  years. 
Minnesota  protected  doves,  woodcock,  plover,  and  wood  ducks  until 
1918.  New  Mexico  gave  protection  to  pheasants,  bob- whites,  pigeons, 
and  swans.  Oklahoma  protected  doves,  grouse,  wood  ducks,  and 
curlew.  Several  birds  were  removed  from  the  game  list  and  protected 
throughout  the  year.  Oklahoma  gave  such  protection  to  pelicans, 
gulls,  and  herons.  Tennessee  declared  ring-neck  pheasants,  buUbats, 
robins,  and  meadowlarks  to  be  nongame  birds.  In  a  few  cases  pro- 
tection was  removed  from  certain  species — notably  the  turkey  buz- 
zard in  Delaware,  Florida,  and  North  Carolina;  owls  and  starlings 
in  New  Hampshire;  and  cormorants  in  Illinois  and  North  Dakota. 

For  the  first  time  in  12  years  moose  hunting  is  permitted  in  Wyo- 
ming, and  for  the  first  time  since  1907  prairie-chicken  shooting  is 
permitted  in  Indiana. 

Among  the  novel  features  in  the  laws  this  year  may  he  mentioned 
the  declaration  in  the  Florida  law  that  ownership  of  game  is  vested 
in  the  respective  counties;  the  provision  in  the  California  law  pro- 
tecting spike  bucks,  or  deer  with  unbranched  horns,  instead  of  deer 
with  horns  of  a  certain  length ;  and  the  Wyoming  experiment  of  allow- 
ing the  killing  of  50  bull  moose  under  $100  licenses  instead  of  an  in- 
definite number  during  a  limited  season.  Methods  of  hunting  were 
restricted  in  Michigan  by  prohibiting  the  use  of  automobiles  in  hunting 
partridges,  and  in  Indiana  by  prohibiting  the  use  of  searchlights  or 
other  artificial  lights  attached  to  autos  for  hunting  game  on  or  near  a 
highway.  Several  new  restrictions  on  shipment  appeared  for  the 
first  time:  Illinois  prohibited  importation  from  points  outside  the 
State  of  any  game  except  deer  legaUy  killed.  Pennsylvania  pro- 
hibited shipment  of  game  by  parcel  post,  and  Wisconsin,  shipment 
under  an  alias.  Connecticut  authorized  the  commissioners  of  fish- 
eries and  game  to  grant  permits  to  bring  in  game  lawfully  killed  out 
side  the  State,  provided  such  game  is  not  offered  for  sale. 
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BIG  GAME. 


The  more  important  changes  affecting  big  game  included  the  clos- 
ing of  the  season  for  four  years  on  moose  in  Maine;  authorization  for 
the  killing  of  50  bull  moose  in  Wyoming;  lengthening  the  season  on 
elk  in  Montana  two  weeks;  closing  the  season  on  mountain  sheep  in 
Montana;  changes  affecting  does  in  8  States,  including  the  removal  of 
protection^  in  Florida,  Nevada,  New  Jersey,  and  Wyoming;  estabUsh- 
ment  of  a  hmit  in  Arkansas;  and  decrease  in  the  limits  in  Alaska, 
Michigan,  Montana,  and  Nevada. 

Under  present  conditions  deer  hunting  is  permitted  in  36  States, 
m  about  one-third  of  which  the  hunter  is  limited  to  one  deer  a  season 
and  in  most  of  the  others  to  two.     Seventeen  States  protect  does  at  all 


B2J8G-95 
Fig.  1.— States  and  Provinces  which  permit  deer  hunting,  protect  does  throughout  the  year,  and  limit 
the  number  of  deer  which  may  be  taken  by  each  hunter. 

[Shaded  areas  indicate  the  States  in  which  there  is  no  deer  hunting;  inclosed  names,  the  States 
which  protect  does  at  all  seasons,  and  figures,  the  number  of  deer  allowed  each  hunter  during  a  season. 
In  the  eastern  half  of  Maine  and  southern  half  of  New  Hampshire  the  limit  is  1  a  season.  In  Alabama, 
Mississippi,  and  Missouri  the  limit  is  1,  and  ia  Louisiana  2  per  day.] 

seasons  and  allow  only  bucks  to  be  killed — namely,  Alabama,  Arizona, 
California,  Georgia,  Idaho,  Missouri,  Mississippi,  New  Mexico,  New 
York,  Oklahoma,  Oregon,  Pennsylvania,  Texas,  Utah,  Vermont,^ 
West  Virginia,  and  Wisconsin.  Pennsylvania  requires  that  deer  killed 
shall  have  horns  2  inches  above  the  hair,  New  York  and  Vermont, 
at  least  3  inches  long,  and  West  Virginia,  4  inches  long,  while  Cali- 
fornia prohibits  entirely  the  killing  of  spike  bucks. 

QUAIL. 

Notwithstanding  the  agitation  in  favor  of  protecting  quail  for 
several  years  in  some  sections,  no  bills  of  this  kind  were  passed  this 
year,  and  38  States  still  provide  quail  shooting.     The  seasons  were 


1  Vermont  has  suspended  the  restriction  during  1915. 
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shortened  six  weeks  in  Oklahoma  and  two  weeks  in  Nevada.  Limits 
were  established  for  the  first  time  in  Arkansas  and  New  Hampshire, 
reduced  in  Iowa  from  25  to  15  per  day,  in  Oklahoma  from  25  to  10,  in 
Minnesota  from  15  to  10,  and  increased  in  Nevada  from  15  to  20. 
All  but  14  of  the  States  which  permit  quail  hunting  now  have  a  limit 
of  20  birds  or  less  per  day. 

WATERFOWL. 

All  the  States  now  allow  waterfowl  hunting,  but  the  wood  duck  is 

protected  for  several  years  throughout  the  northern  zone  and  in  the 

southern  zone  in  the  States  of  California,  Kansas,  and  West  Virginia. 

Daily  bag  limits  were  established  for  the  first  time  in  Arkansas  and 

Connecticut,  reduced  in  Okahoma  from  25  to  10,  and  increased  in 

Missouri  from  10  to  15.     Most  of  the  States  now  have  a  limit  of  25 

or  less  per  day. 

OPEN  SEASONS. 

Open  seasons  were  lengthened  in  Montana  on  elk  and  deer  two 
weeks;  in  Florida  on  deer  and  birds  three  weeks;  in  Minnesota  on 
quail  20  days;  and  in  Nevada  on  sage  hens  four  and  a  half  months, 
on  grouse  one  month,  and  on  quail  two  weeks.  New  Jersey  reverted 
to  the  former  plan  of  hunting  deer  on  four  consecutive  Wednesdays 
instead  of  five  consecutive  days. 

Seasons  were  shortened  in  a  number  of  States.  In  the  case  of  big 
game  the  deer  season  was  curtailed  in  Arkansas  three  months;  in 
Oregon  and  Washington  two  weeks.  In  New  Mexico  the  seasons 
were  generally  shortened  and  arranged  in  two  districts  divided  at 
latitude  35°.  In  California  the  dove  season  was  made  later  and  in 
Minnesota  shortened  20  days;  in  Oklahoma  the  quail  season  was  cur- 
tailed six  weeks,  and  in  Michigan,  Nevada  (ducks),  Tennessee,  and 
Wyoming,  spring  shooting  of  waterfowl  was  abolished. 

EXPORT  AND  SALE. 

Three  important  changes  have  radically  affected  traffic  in  game  in 
the  Mississippi  Valley  during  the  present  year.  In  February  the 
Supreme  Court  of  Arkansas  ^  held  that  a  local  law  permitting  ship- 
ment of  game  from  the  Chickasawba  district  of  Mississippi  County, 
Ark.,  was  unconstitutional,  and  that  the  general  law  prohibiting 
shipment  of  game  was  in  effect  in  this  county  as  weU  as  in  other 
parts  of  the  State.  A  little  later  the  Legislature  of  Tennessee  pro- 
hibited the  sale  of  aU  protected  game  taken  within  the  State,  thereby 
cutting  off  the  market  for  ducks  killed  on  KeeKoot  Lake.  Finally, 
in  June,  a  new  game  law  was  passed  in  Illinois  prohibiting  sale  of  all 
game,  native  or  imported,  except  rabbits.  For  20  years  or  more 
lUinois  has  permitted  the  sale  at  certain  seasons  of  game  imported 
from  other  States.  Illinois  now  not  only  prohibits  the  sale  but  also 
the  export  of  aU  protected  game  except  rabbits.  Missouri  has 
strengthened  its  export  law  by  a  provision  prohibiting  export  of 
quail  for  any  purpose. 

ijonesboro  L?-ke  City  &  Eastern  RR.  Co.  v.  Adams)  174  S.  W.  527. 
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BAG  UMITS. 

A  bag-limit  law  was  passed  for  the  first  time  in  Arkansas — applicable 
to  deer,  bear,  turkey,  quail,  and  ducks.  Limits  were  established  in 
Connecticut  on  squirrels  and  waterfowl;  in  New  Hampshire  on  quail, 
ruffed  grouse,  and  woodcock;  and  in  Pennsylvania  on  bear.  Indiana 
opened  the  season  on  prairie  chickens  for  the  first  time  in  several 
years,  and  provided  a  limit  of  five  birds  per  day. 

Eeductions  in  limits  were  made  on  deer  in  Alaska  from  6  to  3,  in 
Montana  from  3  to  2,  and  in  Michigan  and  Nevada  from  2  to  1.  In 
the  case  of  birds  the  more  important  reductions  in  daily  bag  limits 
were  made  in  Illinois  on  doves  from  15  to  10;  in  Iowa  on  quail  from 
25  to  15,  and  on  prairie  chickens  from  25  to  8;  in  Minnesota  on  all 
birds  except  ducks,  from  15  to  10;  in  Oklahoma  on  quail,  plover, 
snipe,  and  ducks,  from  25  to  10.  Only  a  few  increases  were  pro- 
vided: In  IlHnois  on  shore  birds,  in  Missouri  on  birds  (except  turkeys) 
from  10  to  15,  and  in  Nevada  on  quail  from  15  to  20. 

LICENSES. 

Resident  licenses  were  provided  for  the  first  time  in  three  Southern 
States — ^Arkansas,  South  Carolina,  and  Tennessee.  Arkansas  estab- 
lished a  $1  license  for  deer  and  a  $1  license  for  dogs  used  in  hunting 
quail;  South  Carolina  a  license  of  $1  for  hunting  in  the  county  and 
$3  in  the  State,  but  27  counties  were  exempt  from  the  operation  of 
the  act;  and  Tennessee  a  $1  license  for  the  county  and  $2  for  the 
State.  New  Mexico  and  Vermont  joined  the  list  of  States  which 
now  issue  combined  hunting  and  fishing  licenses.^  Delaware,  follow- 
ing the  example  of  West  Virginia  in  1913,  repealed  the  resident 
license  provision  adopted  two  years  ago,  while  West  Virginia  restored 
the  license  by  issuing  free  licenses  to  persons  hunting  in  the  coimty 
of  residence  and  requiring  a  fee  of  $3  to  hunt  elsewhere  in  the  State. 
Fees  for  nonresident  licenses  were  reduced  in  Illinois  from  $15  to 
$10,  in  Maine  from  $25  to  $15,  and  for  the  special  elk  resident  license 
in  Wyoming  from  $15  to  $10.  New  Hampshire  and  South  Carolina, 
on  the  other  hand,  increased  the  nonresident  fee  in  each  case  from 
$10  to  $15,  and  Manitoba  the  resident  big  game  license  from  $2  to 
$4.  Exemptions  were  provided  in  a  few  cases — notably  in  IlHnois, 
which  allows  veterans  of  the  Civil  War  to  hunt  without  a  license, 
and  in  Oregon,  which  issues  free  licenses  to  veterans.  In  the  latter 
State  women  are  now  allowed  to  hunt  and  fish  without  license,  but 
in  New  Mexico  similar  privileges  are  not  granted.  North  Dakota 
allowed  actual  settlers  to  obtain  a  resident  license,  even  though  they 
have  not  acquired  residence.  In  Michigan  and  Minnesota  all  resi- 
dents are  now  required  to  obtain  licenses  to  hunt  in  the  county  of 
residence.     In  North  Dakota  and  Vermont  conviction  of  violating 

1  For  list  of  States  which  require  licenses  for  hook  and  line  fishing,  see  footnote,  p.  55. 
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the  game  laws  not  only  results  in  forfeiture  of  license,  but  renders 
the  holder  ineligible  to  obtain  another  for  a  year,  except  with  the 
consent  of  the  game  commissioner  in  Vermont. 

WARDEN  SERVICE. 

About  one-third  of  the  States  have  made  important  changes  in 
the  administration  of  warden  service.  Arkansas' established  a  State 
game  and  fish  commission  of  four  members,  while  Florida  abolished 
the  office  of  State  game  and  fish  commissioner  and  intrusted  the 
work  of  enforcement  to  county  wardens.  The  total  number  of 
States  which  have  general  officers  in  charge  of  game-law  enforce- 
ment remains  the  same  as  last  year,  and  four  States — Florida,  Mis- 
sissippi, Nevada,  and  Virginia — still  rely  on  local  officers.  Reorgani- 
zation of  commissions  resulted  in  Minnesota  and  New  York  in  the 
substitution  of  a  single  officer  in  place  of  a  commission;  in  Michi- 
gan in  the  combination  of  the  game,  fish,  and  forest  department 
with  the  pubHc-domain  commission;  and  in  Wisconsin  in  the  con- 
solidation of  the  work  of  the  game-warden  department  with  that  of 
several  other  State  offices  under  a  new  conservation  commission. 
In  Illinois  the  title  of  the  commission  was  changed  from  conservation 
commission  to  game  and  fish  commission;  in  North  Dakota  to  game 
and  fish  board;  and  in  Ohio  from  an  agricultural  commission  to  a 
board  of  agriculture — the  latter  without  salary.  In  Oregon  the 
board  was  reorganized  with  the  governor  as  chairman,  and  two 
members  from  west  of  the  Cascades  and  two  from  the  eastern  part 
of  the  State.  The  position  of  warden  in  Tennessee  was  placed  on  a 
salary  basis  of  $2,500  per  annum,  the  salary  of  the  secretary  of  the 
Pennsylvania  commission  was  made  $3,000,  the  salary  of  the  secre- 
tary of  the  North  Dakota  game  board  $1,200,  and  the  salary  of  the 
State  warden  of  New  Mexico  was  increased  from  $1,800  to  $2,000. 
Apparently  the  only  important  decrease  was  in  the  compensation  of 
the  conservation  commissioner  of  New  York  from  $10,000  to  $8,000. 

Increases  in  the  number  of  wardens  were  authorized  in  several 
States.  In  Illinois  the  addition  included  1  district  warden  and 
18  deputies;  in  New  Hampshire,  10  wardens;  in  New  Jersey,  an 
assistant  fish  and  game  protector;  in  North  Dakota,  a  State  game 
and  fish  commissioner;  in  Pennsylvania,  20  protectors;  in  South 
Dakota,  1  additional  assistant  in  the  office  and  1  in  charge  of  the 
game  farm;  in  Washington,  4  special  deputy  wardens;  and  in 
Wyoming,  3  additional  assistants. 

GAME  REFUGES  AND  PRESERVES. 

Two  national  bird  reservations  have  recently  been  created  by 
Executive  order — Mille  Lacs,  a  small  island  in  the  lake  of  the  same 
name  in  Mille  Lacs  County,  Minn.  (May  14,  1915),  and  Big  Lake,  in 
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Mississippi  County,  Ark.  (Aug.  2,  1915).  The  Blackbeard  Island 
reservation  in  Georgia,  created  in  1914,  was  abandoned  as  a  national 
bird  reservation. 

Legislation  affecting  refuges  was  enacted  in  at  least  14  States, 
and  included  not  only  provision  for  new  refuges,  but  changes  in 
boundaries  and  elimination  of  several  of  those  already  created. 
In  California  two  refuges  were  created  in  the  Angeles  National 
Forest  in  Los  Angeles  and  San  Bernardino  Counties,  and  one  in  the 
Trinity  National  Forest  in  Trinity  County.  Idaho  established  the 
Lewiston  Orchards  preserve  in  Nez  Perce  County  and  the  Black 
Lake  game  refuge  in  Adams  and  Idaho  Counties  (which  was  stocked 
with  50  elk  from  the  Yellowstone  National  Park),  and  renewed  pro- 
tection for  five  years  on  big  game  and  game  birds  in  seven  counties 
in  the  southeastern  corner  of  the  State.  Montana  enlarged  the 
Snow  Creek  game  preserve  and  decreased  the  area  of  the  GaUatin 
preserve.  Oregon  aboUshed  the  Capitol,  Imnaha,  and  S  teens 
Mountain  preserves  created  two  years  ago.  Wyoming  created  the 
Hoodoo  Basin  preserve  in  Park  Cotmty,  ehminated  a  strip  4  miles 
wide  along  the  eastern  boundary  of  the  Big  Horn  preserve,  changed 
the  boundaries  of  the  Pope  Agie  and  Teton  preserves,  and  aboUshed 
the  Laramie  preserve,  the  boundaries  of  which  were  not  clearly 
defined  in  the  act  creating  it. 

Provision  for  the  creation  of  State  refuges  on  private  lands  was 
made  in  several  States.  Illinois,  Pennsylvania,  and  West  Vii^inia 
authorized  the  commission  to  enter  into  contract  for  the  establish- 
ment of  such  refuges.  Minnesota  limited  the  minimum  area  of 
refuges  on  private  lands  to  640  acres,  Washington  required  written 
consent  of  the  landowners,  and  West  Virginia  limited  the  area  in 
any  one  county  to  10,000  acres.  Tennessee  provided  for  a  propagat- 
ing farm  on  lands  set  aside  for  the  purpose  and  prohibited  hunting 
on  State  lands,  including  Brushy  Mountain  and  Herbert  Domain. 

NEW  LAWS  PASSED  IN  1915. 

Alaska. — By  regulation:  Reducing  the  limit  on  deer  from  six  to  three,  and  pro- 
hibiting the  sale  of  deer  carcasses  in  southern  Alaska  until  August  1,  1916. 

Alabama. — Two  acts:  Protecting  elk  for  10  years  and  permitting  importation  of 
elk  for  propagation  (No.  100);  conferring  concurrent  jurisdiction  with  circuit  courts 
on  justices  of  the  peace  and  judges  of  inferior  courts  in  cases  relating  to  birds,  game, 
or  fish  (No.  104). 

Arizona. — No  legislation. 

Arkansas. — One  act,  general:  Establishing  State  game  and  fish  commission  of  five 
members,  warden  service,  and  a  game-protection  fund;  prescribing  resident  deer 
license,  and  $1  tax  on  dogs  used  for  hunting  quail;  fixing  limits  on  deer,  bear,  turkeys, 
quail,  and  ducks,  and  establishing  a  season  on  bear;  shortening  the  season  three 
months  on  deer,  two  months  on  quail,  and  six  months  on  turkeys,  but  providing  a 
special  open  season  of  six  weeks  on  turkey  gobblers  in  spring  (act  124). 

California. — Thirteen  acts:  Redistricting  the  State  into  30  fish  and  game  districts 
(S.  B.  681);  prohibiting  the  killing  of  game  in  certain  districts;  making  seasons  for 
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waterfowl  conform  to  Federal  migratory  bird  law;  shortening  tlie  season  for  taking 
quail  and  rabbits  and  making  it  imiform;  shortening  seasons  on  deer;  shifting  the 
season  and  providing  a  uniform  law  throughout  the  State  on  doves;  reducing  bag 
limits;  defining  predatory  animals;  providing  for  disposition  of  fines  and  forfeiture 
in  game  and  fish  cases;  regulating  the  sale  and  distribution  of  hunting  licenses; 
defining  and  enlarging  the  duties  of  the  commission  (S.  B.  1268);  prohibiting  the  use 
of  an  animal  blind  or  an  imitation  thereof  in  hunting  wild  birds  and  allowing  sale 
of  deer  hides  under  a  tagging  system. 

Colorado.— Two  acts:  Repealing  sections  2643-2645,  Revised  Statutes,  1908,  now 
obsolete,  which  combined  forestry,  game  and  fish  protection  under  one  department 
(ch.  90);  protecting  rabbits  and  hares,  except  jack  rabbits,  from  March  1  to  October  1 
(ch.  93). 

Connecticut. — Thirteen  acts:  Establishing  limits  on  gray  squirrels,  6  a  day,  30  a 
season  (ch.  25);  lengthening  the  season  on  waterfowl  two  weeks;  prohibiting  the 
taking  of  waterfowl  between  sunset  and  sunrise,  thus  harmonizing  State  and  Federal 
laws;  establishing  a  daily  limit  of  25  on  waterfowl,  and  permitting  the  possession  and 
sale  of  domestically  reared  waterfowl  at  any  time  (ch.  39);  prohibiting  hunting 
in  Westport  fire  district  (ch.  97);  on  State  game  preserves  or  highways  adjacent 
thereto  (chs.  94,  131);  fixing  a  limit  on  pheasants,  Hungarian  partridges,  and 
woodcock  of  5  a  day  and  a  yearly  Hmit  of  36  for  each  species  (ch.  122);  allow- 
ing the  importation  of  game  lawfully  killed  outside  the  State  under  permit,  if  not 
for  sale  (ch.  136);  authorizing  nonresident  licensee,  under  permit,  to  take  out 
of  the  State,  in  his  possession,  game  lawfully  kiUed  and  duly  tagged,  if  not  for  sale 
(ch.  146);  providtug  a  Umit  on  hares  and  rabbits,  except  Belgian  and  German 
hares,  of  5  a  day  and  a  yearly  limit  of  35  (ch.  167);  empowering  the  governor  to  close 
season  in  time  of  drought  for  prevention  of  forest  fires  (ch.  218);  requiring  hunttug 
license  to  trap  fur-bearing  animals  (ch.  240);  permitting  sale  and  transportation  at 
any  time  of  deer,  pheasants,  and  waterfowl  raised  in  licensed  preserve  (fee  $2)  whea 
properly  tagged  (ch.  276);  permitting  landowner  or  lessee  of  agricultural  lands  t» 
kill  deer  on  own  lands  by  means  of  a  shotgun  at  any  time,  provided  such  killing  ie 
reported  within  24  hours  to  the  commissioners  of  fisheries  and  game  (ch.  308). 

Delaware. — Six  acts:  Requiring  board  of  game  and  fish  commissioners  to  tura 
over  to  State  treasurer  for  credit  to  game  fund  all  moneys  received  from  sale  of  licenses 
and  from  fines  imposed  (ch.  193) ;  shifting  the  season  on  squirrels  to  open  September  I 
instead  of  November  15  (ch.  194);  permitting  sale  of  imported  rabbits  during  opea 
season  when  labeled  as  *' Shipped  rabbits'-  (ch.  195);  repealing  the  resident-license 
law  (ch.  196);  removing  protection  from  turkey  buzzards  (ch.  197);  concurrent  reso- 
lution opposing  Federal  protection  of  migratory  birds  (ch.  252). 

Florida. — One  act  (amending  game  law  generally):  Abolishing  office  of  State 
game  and  fish  commissioner  and  authorizing  county  commissioners  to  appoint  county 
wardens  to  hold  office  until  1917,  their  successors  to  be  chosen  at  primary  elections, 
salary,  $100  to  $600  per  annum;  declaring  that  the  ownership  and  title  to  all  wild 
birds  and  game  in  the  State  shall  be  vested  in  the  respective  counties  for  the  purpose 
of  regulation  and  use;  lengthening  the  season  two  months  on  squirrels  and  three  weeks 
on  deer  and  game  birds;  prescribing  licenses,  resident  of  county  $1,  nonresident  of 
county  but  resident  of  State  $3,  nonresident  of  State  $15. 

Georgia.— No  legislation. 

Idaho. — Eight  acts:  Creating  the  Black  Lake  game  preserve  in  Adams  and  Idah® 
Counties  (ch.  9);  protecting  quail  in  Lemhi  County  for  foiu*  years  (ch.  33);  closing 
season  for  five  years  on  big  game,  quail,  and  Mongolian  pheasants  in  Bannock,  Bear 
Lake,  Cassia,  Franklin,  Oneida,  Power,  and  Twinfalls  Counties  (ch.  72);  prohibiting 
hunting  of  mountain  sheep  and  of  females  (and  young  under  1  year  of  age)  of  deer  and 
elk  (ch.  90);  closing  the  State  to  elk  hunting  except  for  male  elk  in  Fremont,  Bonne- 
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ville,  Teton,  and  Bingham  Counties  (ch.  96);  requiring  written  consent  to  hunt  on 
inclosed  and  posted  lands  (ch.  152) ;  establishing  the  Lewiston  Orchards  game  preserve  in 
Nez  Perce  County  (ch.  155) ;  petitioning  Congress  to  create  the  Sawtooth  National  Park. 

Illinois. — One  act  (amending  game  law  generally):  Changing  title  of  commission 
from  State  game  and  fish  conservation  commission  to  State  game  and  fish  commission; 
providing  a  permanent  warden  service  of  7  wardens  and  78  deputies  in  lieu  of  6 
wardens,  60  deputies,  and  60  deputies  for  temporary  service;  shifting  the  season  on 
prairie  chickens  to  open  October  1  instead  of  November  1;  lengthening  the  season 
on  squirrels  2^  months  by  opening  August  1  and  closing  February  1 ;  protecting  rail, 
swan,  and  the  smaller  shore  birds  until  1920,  and  harmonizing  State  and  Federal 
seasons  on  migratory  birds,  except  on  coot  and  waterfowl;  providing  an  open  season 
on  coot  and  waterfowl  in  spring  from  February  15  to  April  1;  prohibiting  shooting 
from  power  boats  on  the  Mississippi  River;  opening  season  on  cock  pheasants  from 
October  1  to  6  and  providing  a  limit  of  two  a  day;  protecting  rabbits  from  February  1 
to  August  31;  prohibiting  the  sale  of  all  protected  native  and  imported  game  except 
rabbits;  removing  protection  from  cormorants;  defining  pigeons  as  game  birds;  reduc- 
ing the  limit  on  doves  from  15  a  day  to  10;  increasing  the  limit  from  15  shore  birds  a 
day  to  15  each  of  plover,  jacksnipe,  and  yellow-legs;  limiting  the  amount  of  game 
that  may  be  had  in  possession;  prohibiting  the  export  of  all  protected  game  except 
rabbits;  forbidding  the  importation  of  game  except  deer  lawfully  killed  and  shipped; 
authorizing  commission  to  grant  permits  for  scientific  collecting,  and  increasing 
the  fee  from  $1  to  $5;  reducing  the  fee  for  nonresident  license  from  $25  to  $10;  em- 
powering the  commi^ion  to  establish  refuges  by  contract  on  private  lands  and  to 
have  planted  suitable  grain  for  bird  and  game  food  not  to  exceed  5  acres  on  each 
1,000-acre  reservation;  permitting  game  bred  in  captivity  under  license  to  be  sold  for 
propagation  and  scientific  purposes  (S.  B.  439). 

Indiana. — Four  acts:  Permitting  honorably  discharged  veterans  of  Civil  War  to 
hunt  without  license  (ch.  44);  providing  that  birds  and  mammals  bred  and  reared  in 
captivity  may  be  disposed  of  by  owner  or  propagator  without  reference  to  the  game 
laws  (ch.  46) ;  prohibiting  use  of  search  or  other  artificial  lights  attached  to  automobiles 
for  hunting  game  on  highways  or  within  150  yards  thereof,  and  forbidding  shooting 
upon,  along,  or  across  any  public  highway  (ch.  54);  opening  the  season  from  October 
15  to  November  1  on  prairie  chickens,  limit  5  a  day;  and  affording  protection  throughout 
the  year  to  Hungarian  partridges  and  imported  pheasants  (ch.  124). 

Iowa. —  acts:  Providing  special  limits — on  quail,  15  a  day,  25  in  possession;  on 

prairie  chicken,  8  a  day,  16  in  possession;  requiring  resident  aliens  to  obtain  non- 
resident licenses  to  hunt;  extending  term  protection  on  pheasants  and  Hungarian 
partridges  until  1917;  permitting  propagation  of  game  birds  for  sale  under  $2  license. 

Kansas. — Three  acts:  Limiting  the  expenses  of  the  fish  and  game  hatchery  to 
$18,000  a  year  and  providing  that  surplus  moneys  from  sale  of  licenses  shall  be  credited 
to  a  special  State  game  preserve  f  imd  to  be  held  until  appropriated  by  the  legislature; 
authorizing  the  governor  to  appoint  one  or  more  deputies  in  each  county  when  deemed 
advisable;  and  repealing  the  provision  requiring  a  request  from  10  resident  taxpayers 
for  the  appointment  of  a  county  warden  (ch.  11);  abolishing  the  fee  allowed  county 
clerks  ior  issuing  resident  licenses  (ch.  227);  fixing  special  penalty  for  hunting  on 
lands  of  another  without  written  consent;  and  providing  that  prosecutions  shall  be 
maintained  only  on  complaint  of  the  landowner  (ch.  248). 

Maine. — Twelve  acts:  Prohibiting  hunting  on  Kineo  Point,  Piscataquis  County 
(ch.  75);  prohibiting  hunting  for  five  years  on  southerly  point  of  Swan  Island,  town 
of  PerkiQs  (ch.  93);  closing  the  season  on  bull  moose  until  1919  (ch.  146);  protecting 
waterfowl  on  certain  portions  of  Back  Bay,  Cumberland  County  (ch.  153) ;  shortening 
the  season  one  month  on  rabbits  (ch.  154);  forbidding  night  him  ting  of  birds  from 
sim^et  to  sunrise  and  mammals  from  one  hour  after  sunset  to  one  hour  before  sunrise 
(ch.  170);  reducing  the  general  nonresident  license  fee  from  $25  to  $15  and  the  export 
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limit  under  nonresident  license  on  partridge  from  10  to  5  and  on  ducks  from  15  to  10 
(cli.  230);  strengthening  tlie  law  for  the  registration  of  guides  (ch.  234);  shortening 
the  season  two  weeks  on  ruffed  grouse;  harmonizing  seasons  under  State  and  Federal 
laws  on  migratory  species;  protecting  the  smaller  shore  birds  at  all  seasons;  and  pro- 
hibiting more  than  daily  limit  on  ducks  to  be  transported  (ch.  258);  fixing  salaiy  of 
clerk  of  commission  of  inland  fisheries  and  game  (ch,  269);  shortening  the  season  one 
month  on  gray  squirrels;  broadening  the  law  prohibitiag  hunting  on  Sunday,  clarify- 
ing the  alien  license  law,  and  extending  the  sale  season  two  weeks  during  which 
licensed  residents  may  sell  deer  hides  and  trophies  (ch.  277);  prohibiting  the  use  of 
boats  other  than  sail  or  row  boats  in  hunting  wild  fowl  in  certain  coastal  waters  of  the 
State  (ch.  345). 

Massachusetts. — Three  acts:  Prescribing  a  special  penalty  of  $20  for  killing 
quail  in  Essex  County  prior  to  1919  (ch.  3);  granting  State  auditor  power  to  demand 
license  record  books  of  city  and  town  clerks  for  purpose  of  auditing,  and  prescribing 
a  penalty  of  $50  for  neglect  or  refusal  (ch.  212);  prohibiting  resident  aliens  from 
hunting  or  owning  or  possessing  shotgun  or  rifle,  but  exempting  those  who  own  real 
estate  to  the  value  of  $500  (ch.  240). 

Michigan. acts:  Placing  administration  of  the  game  laws  under  the  public 

domaia  commission  as  the  game,  fish,  and  forest-fire  department;  requiring  residents 
to  obtain  licenses  to  hunt  in  county  of  residence;  exempting  persons  under  17  from 
license  requirements;  forbidding  use  of  automobiles  or  power  boats  for  hunting  par- 
tridge and  waterfowl;  reducing  the  limit  on  deer  from  two  to  one;  requiring  deer  to 
be  tagged  with  metal  self-locking  seal  immediately  after  being  killed;  prohibiting 
the  possession  of  headlights;  allowing  deer  to  be  possessed  for  30  days  after  close  of 
season;  shortening  the  season  one  month  on  rabbits  and  making  the  opening  date 
uniform  with  that  prescribed  for  ruffed  grouse;  continuing  term  protection  on  squirrels, 
quail,  imported  pheasants,  Canada  grouse,  prairie  chickens,  and  wild  turkeys  until 
1920;  harmonizing  State  and  Federal  laws  on  migratory  game  birds,  thus  abolishing 
spring  shooting,  and  protecting  the  smaller  shore  birds  until  1920;  prohibiting  night 
shooting  of  waterfowl  from  one-half  hour  after  sunset  to  sunrise. 

Minnesota. — Six  acts:  Prohibiting  shooting  aquatic  fowl  from  boat  beyond 
natural  vegetation  growing  above  the  water,  or  within  such  natural  covering  in  any 
boat  or  craft  propelled  otherwise  than  by  hand;  forbidding  the  use  of  rifles  in  killing 
geese  and  brant,  and  repealing  provision  prohibiting  shooting  from  one  hour  after 
sunset  to  one  hour  before  sunrise  (ch.  181);  protecting  doves,  woodcock,  upland 
and  golden  plover,  and  wood  duck  until  1918;  reducing  the  limit  on  birds,  except 
ducks,  from  15  to  10  a  day,  the  limit  allowed  in  possession  at  one  time  on  ducks  from 
50  to  45,  and  on  other  birds  from  45  to  30  (ch.  237);  requiring  residents  over  21  years 
of  age,  except  those  hunting  on  own  land,  to  obtain  a  license  to  hunt  game  birds  in 
their  own  county;  requiring  all  residents  to  obtain  license  for  big  game  (ch.  287); 
providing  for  the  establishment  of  game  refuges  of  not  less  than  640  acres  of  con- 
tiguous lands  on  j^rivate  holdings,  and  authorizing  commissioner  to  close  season  on 
game  when  deemed  advisable  (ch.  288);  prohibiting  possession  of  game  birds  after 
December  31  and  of  deer  and  moose  after  January  31  (ch.  351);  abolishing  Stat« 
game  and  fish  commission  and  executive  agent  and  creating  office  of  State  game  and 
fish  commissioner,  term  two  years,  salary  $2,500  per  annum  (ch.  355). 

Missouri. — Four  acts:  Permitting  the  parole  of  game-law  violators  imprisoned  for 
failure  to  pay  fines  (p.  287);  prohibiting  the  shipment  of  quail  from  State  for  any 
purpose  (p.  288);  providing  that  county  clerks  shall  not  be  required  to  account  for 
clerk  fees  allowed  them  for  the  issuance  of  hunting  licenses  (p.  289);  lengthening 
season  on  squirrels  2  months  and  on  quail  20  days;  shortening  season  20  days  on 
doves;  providing  a  State  open  season  from  November  10  to  January  1  on  woodcock; 
prohibiting  use  of  motor  boats  on  Iklissouri  and  Mississippi  Rivers  for  aquatic  birds; 
fixing  a  limit  of  10  quail  a  day,  15  in  possession,  and  increasing  the  bag  on  other  birds 
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(except  wild  turkeys)  from  10  a  day  to  15  and  the  limit  in  possession  from  15  to  25; 
allowing  eating  establishments  to  store  and  Berve  deer  and  elk  raised  in  captivity; 
defining  a  conspiracy  to  violate  the  game  and  fish  laws  and  prescribing  penalties 
from  $50  to  $500;  permitting  deer  and  elk  to  be  raised  in  captivity  under  $5  licenses; 
prohibiting  the  transportation  of  game  except  by  holder  of  resident  or  nonresident 
license  (p.  290). 

Montana. — Nine  acts:  Prohibiting  hunting  on  posted  lands  without  consent  of 
owner  (ch.  36);  lengthening  season  on  elk  2  weeks  by  closing  December  15  (ch.  75); 
opening  season  on  elk  in  Stillwater  County,  and  protecting  sheep  and  goats  until 
October  1,  1918  (ch.  76);  lengthening  season  on  deer  2  weeks  by  closing  December  15; 
reducing  yearly  limit  on  deer  from  3  to  2,  but  permitting  killing  of  fawns  and  remov- 
ing the  restriction  to  1  doe  in  a  season's  limit;  shifting  season  on  grouse,  prairie 
chicken,  fool  hen,  sage  hen,  pheasant,  and  partridge  to  open  in  part  of  State  Septem- 
ber 1  (balance  Sept.  15)  instead  of  October  1;  prohibiting  killing  of  swans  (ch.  98); 
making  license  collectors  liable  for  licenses  at  their  face  value  (ch.  107) ;  prohibiting 
the  use  of  silencers  on  guns  while  hunting  (ch.  108) ;  enlarging  the  Snow  Creek  game 
preserve  (ch.  121)  and  decreasing  the  limits  of  the  Gallatin  preserve  (ch.  124);  author- 
izing a  cost  bill,  payable  from  game-protection  fund,  to  reimburse  counties  for 
expenses  incurred  in  enforcing  fish  and  game  laws  (ch.  138). 

Nebraska. — No  legislation. 

Nevada. — Four  acts:  Repealing  provision  withholding  compensation  of  school 
teachers  for  failure  to  give  oral  instruction  once  a  month  relative  to  the  preservation 
of  songbirds,  fish,  and  game  (p.  18);  removing  swan  from  the  game  list;  protecting 
pheasants  until  1920;  lengthening  open  season  on  sage  hens  4^  months,  on  grouse  1 
month,  and  on  quail  2  weeks;  abolishing  spring  shooting  of  ducks  and  shore  birds  by 
closing  January  1;  providing  an  open  season  on  prairie  chickens  from  September  15 
to  January  2;  prohibiting  use  of  shotguas  larger  than  No.  10  gauge;  opening  the  deer 
season  September  15  instead  of  October  15,  reducing  limit  from  2  to  1  a  season,  and 
removing  protection  from  does;  permitting  1  antelope  to  be  taken  during  the  deer 
season;  prohibiting  hounding  of  big  game;  increasing  limit  on  mountain  and  valley 
quail  from  15  a  day  to  20  each;  authorizing  collection  of  birds,  their  nests  and  egga 
for  scientific  purposes  under  written  permit  from  the  governor  (p.  432);  making  the 
appointment  of  a  fish  and  game  warden  discretionary  with  the  several  boards  of  county 
commissioners  instead  of  mandatory  (p.  395);  permitting  killing,  selling,  and  shipping 
under  invoice  of  game  raised  in  licensed  preserves  (p.  363). 

New  Hampshire. — Three  acts:  Shortening  the  season  during  which  hunting  dogs 
may  run  at  large  (ch.  14);  revising  and  amending  the  game  laws;  prohibiting  hunting 
from  sunset  to  sunrise;  permitting  unrestricted  export  of  game  (except  ruffed  grouse) 
imported  from  without  the  United  States  or  raised  in  private  preserves  when  duly 
marked  and  tagged ;  prohibiting  sale  of  dead  bodies  of  birds  belonging  to  a  family  any 
species  or  subspecies  of  which  is  native  to  the  State;  adding  starlings  and  owls  to  the 
list  of  unprotected  birds;  shortening  the  season  one  month  on  hares  and  rabbits  and 
prescribing  a  limit  of  five  a  day;  protecting  gray  squirrels  until  1919;  harmonizing 
seasons  on  migratory  game  birds  under  State  and  Federal  laws;  establishing  limits, 
on  quail,  5  a  day,  ruffed  grouse  and  woodcock,  10  a  day,  each  50  a  season,  and  ducks, 
20  a  day;  increasing  the  nonresident  license  fee  from  $10  to  $15 ;  prohibiting  the  issuance 
of  a  license  to  minors  under  the  age  of  13,  but  permitting  them  to  hunt  when  accom- 
panied by  licensed  parent  or  guardian;  authorizing  the  appointment  of  10  fish  and 
game  wardens  and  necessary  deputies  (ch.  133);  authorizing  governor  and  council  to 
transfer  sufficient  funds  from  the  fish  and  game  receipts  for  1914  to  meet  deficiency 
of  the  commissioner's  office  from  May  1  to  September  1,  1915  (ch.  134). 

New  Jersey. — Ten  acts:  Permitting  sale  of  wild  waterfowl,  reedbirds,  and  rail 
during  open  season  and  15  days  thereafter  (ch.  64);  increasing  number  of  assistant  fish 
and  game  protectors  from  one  to  two  (ch.  71);  protecting  wood  duck  for  three  years 
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(cli.  193);  lengthening  season  on  waterfowl  and  making  it  uniform  on  all  species  (ch. 
194);  defining  training  season  for  bird  dogs  (ch.  217);  requiring  shipmentfl  of  game  to 
be  open  to  view  (ch.  219) ;  changing  season  on  deer  from  the  first  five  days  in  November 
to  the  last  three  Wednesdays  in  October  and  the  first  Wednesday  in  November  and 
removing  protection  from  does;  protecting  fawns  under  1  year  of  age  (ch.  247;)  per- 
mitting sale  of  rabbits  and  hares  on  proof  that  they  were  not  trapped  in  New  Jersey 
(ch.  252);  permitting  game  commission  to  issue  licenses  to  citizens  of  the  United 
States  between  the  ages  of  10  and  14  upon  application  of  parent  or  legal  guardian 
and  payment  of  a  fee  of  $1,  provided  they  hunt  in  company  with  a  licensed  adult 
(ch.  320);  making  it  unlawful  for  an  unnaturalized,  foreign-bom  person  to  hunt  or  to 
own  a  shotgun  or  rifle  unless  he  is  the  owner  of  real  property  in  the  State  to  the  value 
of  $2,000  above  all  encumbrances  (ch.  355). 

New  Mexico. — One  act  (amending  the  game  law  generally):  Increasing  salary  of 
State  game  warden  from  $1,800  to  $2,000  per  annum;  removing  from  the  game  list 
antelope,  buffalo,  Sonoran  deer,  pheasants,  bob-white  quail,  wild  pigeons,  and  swans; 
prohibiting  sale  of  Sonoran  deer,  buffalo,  taesel-eared  gray  squirrels,  grouse,  prairie 
chickens,  sage  hens,  and  native  and  bob-white  quail;  prohibiting  transportation  of 
game  unless  accompanied  by  shipping  permit;  requiring  women  to  obtain  licenses; 
districting  the  State  north  and  south  of  latitude  35°;  shortening  season  25  days  on 
deer  north  of  latitude  35°,  and  15  days  south,  by  opening  October  25  and  closing  Novem- 
ber 26;  on  wild  turkeys  north  of  latitude  35°,  15  days;  south,  one  month;  on  grouse, 
5  days;  on  quail,  25  days;  on  doves,  6  weeks,  by  opening  August  16;  extending  term 
protection  on  prairie  chickens  and  sage  hens  for  5  years;  reducing  daily  limit  on  wild 
turkeys  from  4  to  3,  on  grouse  from  6  to  5,  and  on  quail  and  doves  from  30  to  20  each; 
prohibiting  killing  of  migratory  birds  from  sunset  to  sunrise;  forbidding  use  of  dogs 
in  hunting  big  game;  authorizing  appointment  of  one  office  clerk  at  $900  and  increas- 
ing salary  of  chief  deputy  from  $900  to  $1,200  per  annum;  creating  a  combination 
hunting  and  fishing  license,  and  increasing  license  fees  (H.  B.  202). 

New  York. — Act  substituting  a  single  commiesioner  at  a  salary  of  $8,000  for  a  com- 
mission of  3  members  at  $10,000  each. 

North  Carolina. — Three  general  acts:  Removing  protection  from  turkey  buzzards 
(ch.  182);  authorizing  Federal  Government  to  make  regulations  for  protection  of 
game  on  lands  purchased  for  the  protection  of  watersheds  and  navigable  streams 
(ch.  205);  authorizing  acceptance  of  gifts  of  land  to  demonstrate  practical  utility  of 
timber  culture,  water  conservation,  and  game  refuges  (ch.  253).    Fifty-eight  local  laws.^ 

North  Dakota. — Two  acts:  Redistricting  the  State  according  to  judicial  districts; 
fixing  salary  of  secretary  at  $1,200  and  expenses;  authorizing  creation  of  game  farms 
and  refuges,  and  capture  of  birds  or  animals  for  propagation,  or  exchange  with  other 
States;  authorizing  appointment  of  State  game  and  fish  commissioner  and  deputy 
commissioner  at  $1,500  a  year  each  in  charge  of  fish  hatcheries  and  game  propagation 
and  distribution;  abolishing  office  of  county  game  warden  and  authorizing  appoint- 
ment of  one  or  more  special  State-wide  deputies  in  each  county,  to  serve  without 
compensation;  prohibiting  shooting  from  boats  in  open  water  and  allowing  boats  to 
be  concealed  in  natural  blinds  only;  prohibiting  shooting  from  sunset  to  sunrise  and 
protecting  cranes  and  swans  to  September  7, 1918;  forbidding  use  of  dogs  for  hunting 
moose  and  elk,  and  lengthening  training  season  two  weeks  on  bird  dogs;  prescribing 
special  $1  resident  license  for  deer  hunting  after  1920;  reducing  export  limit  under 
nonresident  license  to  20  grouse  and  30  waterfowl;  providing  that  resident  licenses 
may  be  issued  to  actual  settlers  and  that  a  violator  shall  forfeit  his  license  and  the 
hunting  privilege  for  the  season  in  addition  to  fine  imposed;  removing  protection 
from  cormorants;  reducing  limit  on  plover  from  25  a  day  to  10;  on  waterfowl  and 
shore  birds  from  25  a  day  to  15;  and  establishing  a  limit  of  15  a  day  on  rails;  affording 

1  The  proposed  amendment  of  the  constitution  passed  at  the  extra  session  of  1913  (ch.  81)  to  prohibit 
the  enactment  of  local  game  laws  was  defeated  at  the  general  election,  November  4, 1914. 
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protection  all  the  year  to  elk,  moose,  and  antelope;  authorizing  creation  of  State  game 
refuges  on  private  lands,  and  breeding  and  resting  places  for  waterfowl  on  lands 
adjoining  lakes;  prohibiting  hunting  in  Sully's  Hill  National  Game  Preserve  and  in 
other  National  or  State  game  refuges  hereafter  created;  prohibiting  impersonation  of 
game  wardens;  providing  that  no  criminal  action  may  be  started  against  a  game  warden 
for  false  arrest  without  the  approval  of  the  State's  attorney;  forbidding  any  person 
who  ia  not  a  citizen  of  the  United  States  or  who  has  not  declared  his  intention  to 
become  such,  to  hunt  or  to  own  or  be  possessed  of  a  shotgun  or  rifle  (ch.  161) ;  protecting 
deer  until  November  10,  1920  (ch.  162). 

Ohio. — One  act:  Removing  doves  from  the  game  list  for  two  years  and  continuing 
protection  for  two  years  on  quail,  ruffed  grouse,  Hungarian  or  gray  partridge,  and 
introduced  pheasants,  and  providing  a  special  open  season  on  waterfowl  in  spring 
during  the  month  of  March  (H.  B.  24). 

Oklahoma. — ^Three  acts:  Providing  that  25  per  cent  of  license  receipts  shall  be 
turned  into  the  State  game  protection  fund,  balance  to  go  to  the  county  road  and  bridge 
fund;  shortening  the  quail  season  six  weeks;  giving  protection  all  the  year  to  prairie 
chickens,  doves,  cranes,  wood  ducks,  long-billed  curlews,  pelicans,  gulls,  and  herons; 
reducing  limit  on  wild  turkeys  from  3  to  1,  but  permitting  1  gobbler  to  be  taken 
between  March  15  and  April  15;  on  quail,  plover,  snipe,  and  ducks  from  25  a  day  to 
10,  and  from  150  to  100  a  season;  permitting  game  to  be  raised  in  capti\ity  under 
license  (fee,  $2)  and  to  be  sold  and  transported  at  any  time  for  propagation  and  for  food 
during  such  seasons  as  the  warden  may  prescribe,  when  properly  marked  and  ta^ed 
(S.  B.  333);  appropriating  $30,000  for  propagation  and  distribution  of  game  and  fish, 
and  $40,000  for  maintaining  the  department  for  next  two  years  (S.  B.  334) ;  prohibiting 
hunting  of  deer,  bear,  and  wild  turkey  in  Blaine,  Caddo,  Comanche,  Kiowa,  and 
Major  Counties,  for  the  protection  of  game  escaping  from  Wichita  national  game 
preserve  (H.  B.  569). 

Oregon. — ^Ten  acts:  Authorizing  the  granting  of  free  hcenses  to  veterans  of  Civil 
War  (ch.  21);  repealing  provisions  permitting  killing  of  free-running  dogs  and  holding 
owner  liable  for  dogs  chasing  deer  without  his  aid  or  direction  (ch.  37);  permitting 
women  to  hunt  and  fish  without  a  license  (ch.  67);  providing  that  all  fines  collected 
for  violations  of  game  and  fish  laws  shall  go  to  the  general  fund  of  the  county  in  which 
imposed  (formerly  half  the  fines  went  to  the  State  game  protection  fund)  (ch.  77); 
prohibiting  use  of  certain  boats  for  hunting  or  disturbing  waterfowl  on  Netarts  Bay 
(ch.  100);  defining  the  word  ''protection"  as  used  in  the  game  law  to  include  educa- 
tional, scientific,  and  other  work  which  may  be  effective  in  the  conservation  of  wild 
life  (ch.  181);  reorganizing  the  State  board  of  fish  and  game  commissioners,  providing 
that  the  governor  shall  be  chairman  ex  officio,  and  authorizing  the  appointment  of 
four  members;  authorizing  appointment  of  State  game  warden  and  fixing  his  salary 
at  $2,400  per  annum,  and  such  deputy  game  and  fish  wardens,  at  $3  a  day  and  actual 
expenses  when  employed,  as  may  be  necessary  for  enforcing  the  law;  permitting  boys 
under  14  to  hunt  without  a  license;  providing  that  5  per  cent  of  license  receipts  col- 
lected in  any  county  shall  be  turned  into  the  general  fund  of  the  county  (ch.  287); 
authoriziQg  State  game  warden  to  compile  and  annotate  the  game  laws  (H.  C.  Res. 
No.  16);  abolishing  the  Imnaha,  Steen's  Mountain  (ch.  103),  and  the  Capitol  game  pre- 
serves (ch.  347);  shortening  season  two  weeks  on  deer  by  opening  August  15;  closing 
season  on  quail  except  in  Coos,  Curry,  Jackson,  and  Josephine  Counties;  permitting 
ducks  to  be  taken  in  Coos  County  during  January;  lengtheniog  season  two  weeks  on 
rails,  coots,  shore  birds,  and  waterfowl,  and  one  month  on  geese  in  seven  counties  in 
northern  part  of  State;  providing  an  open  season  covering  the  first  15  days  in  October 
on  prairie  chickens  in  Sherman,  Union,  and  Wasco  Counties;  lengthening  season  two 
weeks  on  sage  hens  and  grouse;  permitting  geese  taken  in  Crook,  Gilliam,  Harney, 
Morrow,  Sherman,  Umatilla,  and  Wasco  Counties  to  be  sold  during  open  season, 
when  duly  tagged  by  a  game  warden  (ch.  331). 
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Pennsylvania. — Ten  acts:  Authorizing  game  commissioners  on  petition  of  200 
citizens  to  close  season  for  five  years  on  certain  game  when  deemed  necessary  (No. 
42);  authorizing  payment  of  bounties  on  certain  wild  animals  from  fund  consisting  of 
50  per  cent  of  license  receipts  (No.  60);  authorizing  game  commissioners  to  direct  the 
killing  of  blackbirds  if  they  become  a  nuisance  in  any  locality  (No.  61);  lengthening 
season  six  weeks  during  which  dogs  may  be  trained  on  game  birds  (No.  63);  author- 
izing creation  of  preserves  on  private  lands  by  contract  (No.  65);  shifting  the  deer 
season  from  November  to  first  15  days  in  December;  shortening  the  season  on  bear, 
hares,  and  rabbits  one  month,  and  making  the  season  on  squirrels  and  upland  game 
birds  uniform  by  opening  October  15;  providing  a  six  weeks'  open  season  on  wild 
turkeys  and  blackbirds;  prohibiting  sale  of  squirrels,  rabbits  or  hares,  ring-necked 
pheasants,  and  Hungarian  partridges  taken  in  State;  permitting  sale  at  any  time  of 
deer,  elk,  Belgian  or  German  hares,  and  ring-necked  pheasants  reared  in  captivity, 
when  properly  marked  and  tagged;  prescribing  a  limit  of  one  bear  a  season;  fixing 
weekly  and  yearly  limits  on  squirrels  and  rabbits  and  daily,  weekly,  and  yearly 
limits  on  hares  and  ring-necked  pheasants;  reducing  limits  on  quail,  ruffed  grouse, 
and  Hungarian  partridges;  defining  a  week  as  beginning  Monday  morning  and  ending 
Saturday  night;  and  proliibiting  sliipment  of  game  by  parcel  post  (ch.  73);  author- 
izing foresters  and  forest  rangers,  game  protectors  and  deputy  game  protectors,  and 
-fish  wardens  and  deputy  fish  wardens  to  enforce  the  forest,  fish,  and  game  laws,  but 
providing  that  prosecutions  shall  be  brought  under  the  direction  of  the  respective 
branches  of  forestry,  fisheries,  and  game  protection  (No.  77);  increasing  the  warden 
service  from  30  to  50  game  protectors  (No.  91);  appropriating  |303,200  from  license 
receipts  for  game  protection  (No.  230);  prohibiting  aliens  from  possessing  dogs  or  hunt- 
ing with  them  (No.  644). 

Rhode  Island. — Two  acts:  Protecting  wild  birds  and  game  on  public  lands  and 
prohibiting  hunting  except  imder  written  license  and  regulations  of  officials  in  charge 
of  said  lands  (ch.  1229);  lengthening  season  on  waterfowl  six  weeks  by  closing  Febru- 
ary 16;  prohibiting  shooting  of  migratory  birds  between  one  hour  after  sunset  and 
one  hour  before  sunrise  (ch.  1255). 

South  Carolina. — Seven  acts:  Opening  the  season  on  deer  and  wild  turkey  in 
Bamberg  County  (No.  58);  lengthening  season  one  month  on  deer  in  Barnwell  County 
(No.  79);  providing  a  close  season  on  squirrels  in  Chesterfield  and  York  Counties 
(No.  121);  increasing  nonresident  license  fee  from  $10.25  to  $15.25  (No.  141);  length- 
ening season  one  month  on  deer  in  Florence  and  Marion  Counties  (No.  147);  pre- 
scribing license  for  resident  hunters,  fees,  county  license  $1,10,  State  license  $3,  per- 
mitting hunting  on  own  land  by  owners,  tenants,  and  members  of  family  and  by  resi- 
dents of  county  under  written  permission  of  landowner,  but  exempting  27  counties 
from  operation  of  act  (No.  151);  reducing  the  open  season  on  quail  and  wild  turkeys 
in  Abbeville,  Chester,  and  Lancaster  Counties  to  two  months  (No.  349). 

South  Dakota. — Six  acts:  Allowing  under  license  or  permit  the  shipment  of 
hide,  trophy,  or  carcass  of  lawfully  killed  deer  (ch.  201);  making  it  unlawful  to 
maintain  a  salt  lick  or  to  use  any  screen,  blind,  elevated  scaffold,  or  other  device 
for  killing  deer  at  salt  licks  (ch.  202);  providing  that  warrants  for  salaries  of  coimty 
wardens  unpaid  for  want  of  funds  in  county  may  be  paid  from  State  game  fund 
(ch.  203);  prohibiting  the  carrying  of  firearms  on  State  game  preserve  (ch.  204); 
authorizing  payment  of  a  reward  of  $50  from  game-protection  fund  for  conviction  of 
person  violating  game  laws  in  regard  to  big  game  (ch.  206);  increasing  the  warden 
service  from  3  to  5  assistants  by  adding  an  ofiice  deputy  and  a  gamekeeper  at  the 
State  game  park,  and  making  Federal  and  State  foresters  ex  officio  deputy  State 
wardens  (ch.  207). 

Tennessee. — One  act  (amending  the  game  law  generally):  Changing  the  depart- 
ment of  game,  fish,  and  forestry  to  the  department  of  game  and  fish  and  authorizing 
appointment  of  State  warden,  term  two  years,  at  a  salary  of  $2,500  per  annum;  per- 


16  farmers'   bulletin   692. 

mitting  deputy  game  and  fish  wardens  to  be  appointed  in  each  county,  compensation 
$1  a  day  under  special  instructions  from  State  warden;  prescribing  $1  county  and  $2 
State  license  for  residents  in  lieu  of  a  |3  optional  license;  creating  a  game  and  fish 
protection  fund;  declaring  ring-necked  pheasants,  bullbatsj  robins,  meadowlarks, 
and  marsh  blackbirds  to  be  nongame  birds;  empowering  warden  to  establish  a  State 
propagating  farm  on  lands  donated  to  the  State  or  State  lands  set  aside  by  the  gov- 
ernor for  said  purpose;  prohibiting  hunting  on  certain  public  lands,  including  tracts 
of  Brushy  Mountain  and  Herbert  Domain  and  grounds  of  certain  State  institutions; 
protecting  deer  until  1917;  establishing  a  State  season  from  June  1  to  January  1  on 
squirrels;  shortenitig  seasons,  2  months  on  quail,  3  months  on  doves,  2 J  months  on 
wild  turkeys,  but  permitting  gobblers  to  be  taken  during  first  25  days  of  April,  and 
harmonizing  State  and  Federal  laws  on  migratory  game  birds,  thus  abolishing  spring 
shooting;  extending  the  provision  prohibitiag  shooting  of  waterfowl  from  sunset  to 
sunrise  to  include  all  birds;  reducing  the  limit  on  birds  from  50  ducks  and  30  other 
birds  to  20  a  day;  prohibiting  sale  of  all  protected  game  taken  in  State  (ch.  152;  ■ — 
local  acts). 

Texas. — Two  acts:  Prohibiting  the  use  of  mechanical  or  natural  devices  for  at- 
tractiag  the  attention  of  deer  (ch.  107);  lengthening  the  dove  season  three  months 
by  opening  September  1  and  closing  March  1;  shortening  the  quail  season  one  month 
by  opening  December  1  (ch.  123). 

Utah.— One  act:  Shifting  the  deer  season  to  open  October  15  instead  of  October  1, 
protecting  does  and  fawns,  and  permitting  only  deer  with  horns  visible  above  the 
head  to  be  killed;  shortening  the  season  two  months  on  sage  hens;  affording  an  open 
season  of  two  weeks  on  doves,  beginning  August  15;  providing  a  tagging  system  under 
which  game  raised  by  residents  in  licensed  preserves  (fee  $25)  may  be  sold;  permitting 
preserve  owners  to  capture  a  limited  amount  of  game  for  propagation;  providing  that 
25  per  cent  (one  pair  in  four)  of  game  reared  in  captivity  shall  be  liberated  under 
direction  of  commissioner  or  deputy;  prescribing  a  daily  limit  of  15  doves  and  8  other 
upland  game  birds  (except  quail)  combined  (ch.  118). 

Vermont. — Six  acts:  Changing  the  open  season  on  deer  (No.  176);  changing  the 
woodcock  season  to  conform  with  the  Federal  regulations  (No.  177);  prescribing  a 
combination  hunting  and  fishing  license  (fee,  resident  $1,  nonresident  $10.50),  and 
resident  hunting  license,  fee  60  cents;  regulating  transportation  of  game;  making  it  a 
misdemeanor  knowingly  to  guide  a  hunter  or  angler  who  has  not  been  duly  licensed; 
abolishing  annual  appropriation  of  $5,500  for  maintenance  of  State  fish  hatchery  and 
protection  and  preservation  of  fish  and  game  (No.  182);  changing  the  open  season  on 
wild  fowl  (No.  186,  No.  187);  and  providing  for  expenses  of  the  State  game  commis- 
sioner (No.  229). 

Washington. — One  act  (amending  game  law  generally):  Requiring  consent  of 
landowners  for  county  game  commission  to  close  restocked  areas;  reducing  the  zone 
limit  along  the  Columbia  and  Snake  Rivers  from  one-half  to  one-quarter  mile  in  which 
waterfowl  are  protected,  and  extending  the  protected  area  through  Benton  and  Grant 
Counties;  repealing  the  authority  of  incorporated  societies  of  natural  history  to  issue 
permits  for  scientific  collecting,  requiring  applications  for  such  permits  to  be  approved 
by  the  University  or  State  College  of  Washington,  and  prohibiting  sale  of  specimens 
collected;  authorizing  county  game  commissioners  to  create  preserves  on  private 
lands  only  with  the  written  consent  of  owners;  authorizing  appointment  of  four  special 
deputy  wardens  at  $3  a  day  and  traveling  expenses,  payable  from  State  game  fund, 
for  assignment  by  chief  game  warden  and  chief  deputy  game  warden;  protecting  game 
squirrels  at  all  times;  shortening  season  on  deer  and  goats  two  weeks,  and  affording 
absolute  protection  to  mountain  sheep;  providing  an  open  season  of  six  weeks  on 
caribou  east  of  Cascades;  shortening  the  upland  bird  season  15  days;  conforming  State 
and  Federal  seasons  on  migratory  birds,  protecting  smaller  shore  birds  and  prohibiting 
hunting  from  sunset  to  sunrise;  prescribing  a  weekly  limit  of  20  on  waterfowl  and 
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shore  birds  and  prohibiting  possession  of  more  than  30  waterfowl  at  a  time;  defining  a 
week  to  begin  at  midnight  Saturday  night;  permitting  residents  to  bring  into  the 
State  big  game  if  accompanied  by  affidavit  of  lawful  killing  and  shipping  receipt  from 
originating  point,  if  not  for  sale  or  profit;  providing  that  20  per  cent  of  the  moneys 
received  for  State  hunting  and  game-fish  licenses  shall  go  to  the  county  game  fund  of 
county  in  which  collected;  appropriating  $12,000  from  State  game  fund  for  payment  of 
salaries  and  expenses  of  special  deputies  and  fisheries  inspectors  (ch.  151).  (Governor 
vetoed  three  sections.) 

West  Virginia. — Two  acts:  Making  it  unlawful  for  aliens  to  hunt  or  to  possess  fire- 
arms of  any  kind  for  such  purpose,  prescribing  licenses  for  hunting,  nonresident,  fee 
$16,  resident,  State,  fee  $3,  county,  no  fee,  and  providing  that  licensee  shall  wear  a  tag 
bearing  license  number;  defining  elk  and  rabbits  as  game;  protecting  elk  for  a  term  of  8 
years,  but  permitting  those  in  captivity  or  that  have  escaped  from  captivity  to  be  killed 
at  any  time  by  the  owner;  and  making  it  a  felony  to  hunt  or  chase  deer  with  dogs  or  to 
violate  the  law  in  regard  to  elk;  harmonizing  State  and  Federal  seasons  on  migratory 
game  birds,  thus  prohibiting  spring  shooting;  shortening  the  season  on  squirrels  two 
weeks  and  prohibiting  killing  of  more  than  12  a  day  or  100  a  season;  fixing  an  open  sea- 
son on  rabbits  from  October  15  to  January  1;  providing  that  10  per  cent  of  license 
receipts  may  be  expended  for  bounties  on  certain  predatory  animals  and  birds;  pro- 
viding for  the  creation  and  posting  of  State  game  refuges;  limiting  the  area  to  be  set 
aside  as  refuges  in  any  one  county  to  10,000  acres  (ch.  14);  authorizing  warden  to 
purchase,-  at  not  to  exceed  $5  per  acre,  lands  to  demonstrate  the  practical  utility  of 
timber  culture  and  breeding  of  game  (H.  B.  177). 

Wisconsin. — Fifteen  acts :  Protecting  Hungarian  partridges  for  six  years  and  extend- 
ing term  protection  on  quail  and  imported  pheasants  until  1921  (ch.  32);  protecting 
wood  ducks  until  September  7,  1918  (chs.  55  and  56);  protecting  aquatic  fowl  from 
Eunset  to  sunrise  and  forbidding  hunting  on  main  waters  of  the  Mississippi  River  at 
all  times  (ch.  55);  prohibiting  the  killing  of  squirrels  in  Kenosha  and  Racine  Counties 
until  1921  (ch.  57);  protecting  rabbits  in  Manitowoc  County,  but  permitting  them 
to  be  taken  with  ferrets  on  own  land  in  Crawford,  Grant,  Richland,  and  Vernon 
Counties  (ch.  85);  prohibiting  the  killing  of  does  and  fawns  and  the  possession  of 
carcass  or  hide  from  which  the  evidence  of  sex  has  been  removed;  extending  term 
protection  on  deer  in  Wood  County  until  1921  and  affording  absolute  protection  for 
them  in  Polk  County,  but  opening  the  season  in  Door  and  Sauk  Counties  (ch.  102); 
opening  the  season  on  prairie  chickens  and  grouse  in  Columbia  County  (ch.  103); 
requiring  owner  of  shipment  of  game  to  give  signed  statement  in  presence  of  receiving 
agent  that  he  is  consignor  of  said  shipment  and  prohibiting  shipment  under  an  alias 
(ch.  124);  modifying  seasons  on  rabbits  and  squirrels  in  certain  counties  and  pro- 
viding limits  of  15  a  day  (ch.  237);  prohibiting  killing  game  birds  from  motor  or 
other  vehicles  (ch.  246);  shifting  the  season  on  partridges  to  open  September  7  and 
extending  protection  on  prairie  chickens  in  certain  counties  to  1919  (ch.  289);  cre- 
ating the  Forest  County  game  refuge  (ch.  310);  combining  the  game  warden  depart- 
ment with  several  other  State  offices  under  the  State  conservation  commission  and 
appropriating  $200,000  for  the  work  of  the  commission  during  the  next  two  years 
(ch.  406);  affording  protection  to  prairie  chickens  in  Columbia  and  Dunn  Counties 
and  opening  season  in  Florence  and  Green  Counties  (ch.  458);  consolidating  fish  and 
game  laws  (ch.  594). 

Wyoming. — Two  acts  (amending  game  law  generally):  Authorizing  warden  or 
deputies  to  kill  elk  doing  damage  to  personal  property;  increasing  number  of  assistant 
game  wardens  from  4  to  7,  decreasing  compensation  of  deputy  game  wardens  from  $5 
to  not  less  than  $3  nor  more  than  $4  a  day;  shortening  State  season  on  shore  birds  5 
months,  on  ducks  and  geese  3  months,  thus  abolishing  spring  shooting;  providing  a 
Q-months' close  season  on  rails,  coots,  and  mudhens;  lengthening  season  two  weeks  on 
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grouse  (except  sage  grouse),  but  shortening  season  two  months  in  Albany,  Carbon, 
Laramie,  and  Sweetwater  Counties,  thus  making  the  season  uniform  throughout  the 
State;  extending  term  protection  on  quail  and  Mongolian  pheasants  for  4  years;  per- 
mitting warden  to  license  killing  of  50  matured  bull  mooee  during  season  of  1915-16,  fee 
$100,  and  requiring  licensee  to  employ  deputy  warden  at  $4  a  day  to  accompany  him  on 
hunting  expedition;  shortening  season  two  weeks  on  deer  in  Campbell,  Crook,  Johnson, 
Niobrara,  Sheridan,  and  Weston  Counties,  one  month  in  Fremont,  Lincoln,  and  Park 
Counties;  and  lengthening  deer  season  two  weeks  in  balance  of  State;  removing  protec- 
tion from  does  and  fawns;  prohibiting  certain  aliens  from  owning  or  possessing  firearms 
or  fishing  tackle  without  a  special  $25  gun  and  fish  license;  removing  the  restriction 
to  one  female  elk  under  resident  general  license,  thus  permitting  killing  of  either 
sex,  and  decreasing  the  fee  from  $15  to  $10  for  a  resident  special  elk  license;  reducing 
clerk  fees  for  issuing  certain  licenses;  prescribing  a  penalty  for  officer  issuing  to  appli- 
cant a  license  to  which  he  is  not  entitled;  extending  term  protection  on  beaver  for 
four  years;  permitting  export  and  sale  of  lawfully  killed  game  (except  edible  portion) 
when  duly  tagged,  fee  25  cents;  decreasing  the  amount  authorized  to  be  expended 
annually  for  capture,  transportation,  and  exchange  of  game  for  propagation  and 
restocking  purposes  from  $10,000  to  $4,000  (ch.  91) ;  creating  the  Hoodoo  Basin  game 
preserve;  curtailing  the  limits  of  the  Big  Horn  game  preserve  by  exempting  a  strip 
4  miles  wide  on  the  eastern  boundary;  abolishing  the  Laramie  game  preserve  and 
modifying  the  boundaries  of  the  Teton  and  Popo  Agie  game  preserves  (ch.  105). 

Manitoba. acts:  Increasing  the  resident  big  game  license  fee  from  $2  to  $4; 

protecting  curlew  until  1920;  affording  a  bag  limit  of  10  a  day  on  geese;  prohibiting 
the  sale  of  wild  ducks  before  October  8  and  then  only  when  they  have  been  killed 
within  20  miles  of  the  actual  residence  of  the  person  who  killed  them,  thus  practically 
prohibiting  sale  by  nonresidents;  prescribing  a  $1  resident  bird  license,  but  exempting 
farmers  and  members  of  families  actually  residing  on  farm  lands  in  the  province; 
increasing  the  fee  for  a  cold-storage  permit  from  $2  to  $5;  prohibiting  the  use  of  power 
boats  in  marshes  where  waterfowl  are  found ;  regulating  the  placing  of  blinds  and  decoys 
for  waterfowl  shooting,  and  requiring  decoys  to  be  removed  from  the  water  during 
the  hours  shooting  is  prohibited;  permitting  the  issuance  of  free  permits  for  the  export 
of  shed  antlers;  forbidding  the  carrying  of  a  loaded  shotgun  or  rifle  on  a  vehicle; 
prohibiting  the  killing  of  game  birds  (except  ducks  and  geese)  and  game  animals 
north  of  latitude  53°  except  for  food  for  personal  use;  prohibiting  sale  of  game  in 
general,  but  permitting  sale  of  wild  ducks  from  October  15  to  January  1,  if  not  exported 
or  shipped  from  said  northern  section. 

Nova  Scotia. — One  act:  Lengthening  the  season  two  weeks  on  bull  moose,  and 
continuing  term  protection  on  cow  moose  and  all  moose  on  Cape  Breton  Island  until 
1918;  shortening  the  season  two  months  on  quail,  plover,  Wilson  snipe,  woodcock, 
other  shorebirds,  rail,  coot,  teal,  and  swan;  continuing  term  protection  on  deer  and 
caribou  until  1918;  prescribing  an  open  season  on  waterfowl  from  September  15  to 
March  1,  and  requiring  a  $5  license  of  aliens  who  have  not  resided  in  the  Province  for 
five  years  (ch.  38). 


REGULATIONS  FOR  THE  PROTECTION  OF  MIGRATORY 

BIRDS.^ 

BY   THE    PRESIDENT    OF   THE   UNITED    STATES   OF   AMERICA, 
A    PROCLAMATION. 

Whereas  ;  an  act  of  Congress  approved  March  fourth,  nineteen 
hundred  and  thirteen,  entitled  '^An  act  making  appropriations  for 
the  Department  of  Agriculture  for  the  fiscal  year  ending  June 
thirtieth,  nineteen  hundred  and  fourteen '^  (37  Stat.,  847),  contains 
provisions  as  follows: 

All  wild  geese,  wild  swans,  brant,  wild  ducks,  snipe,  plover,  woodcock,  rail,  wild 
pigeons,  and  all  other  migratory  game  and  insectivorous  birds  which  in  their  northern 
and  southern  migrations  pass  through  or  do  not  remain  permanently  the  entire  year 
within  the  borders  of  any  State  of  Territory,  shall  hereafter  be  deemed  to  be  within 
the  custody  and  protection  of  the  Government  of  the  United  States,  and  shall  not  be 
destroyed  or  taken  contrary  to  regulations  hereinafter  provided  therefor. 

The  Department  of  Agriculture  is  hereby  authorized  and  directed  to  adopt  suitable 
regulations  to  give  effect  to  the  previous  paragraph  by  prescribing  and  fixing  closed 
seasons,  having  due  regard  to  the  zones  of  temperature,  breeding  habits,  and  times 
and  line  of  migratory  flight,  thereby  enabling  the  department  to  select  and  designate 
suitable  districts  for  different  portions  of  the  country,  and  it  shall  be  unlawful  to  shoot 
or  by  any  device  kill  or  seize  and  capture  migratory  birds  within  the  protection  of  this 
law  during  said  closed  seasons,  and  any  person  who  shall  violate  any  of  the  provisions 
or  regulations  of  this  law  for  the  protection  of  migratory  birds  shall  be  guilty  of  a  mis- 
demeanor and  shall  be  fined  not  more  than  $100  or  imprisoned  not  more  than  90  days, 
or  both,  in  the  discretion  of  the  court. 

The  Department  of  Agriculture,  after  the  preparation  of  said  regulations,  shall 
cause  the  same  to  be  made  public,  and  shall  allow  a  period  of  three  months  in  which 
said  regulations  may  be  examined  and  considered  before  final  adoption,  permitting, 
when  deemed  proper,  public  hearings  thereon,  and  after  final  adoption  shall  cause 
the  same  to  be  engrossed  and  submitted  to  the  President  of  the  United  States  for 
approval:  Provided,  however,  That  nothing  herein  contained  shall  be  deemed  to  affect 
or  interfere  with  the  local  laws  of  the  States  and  Territories  for  the  protection  of  non- 
migratory  game  or  other  birds  resident  and  breeding  within  their  borders,  nor  to  pre- 
vent the  States  and  Territories  from  enacting  laws  and  regulations  to  promote  and 
render  efficient  the  regulations  of  the  Department  of  Agriculture  provided  under  this 
statute. 

Whereas,  the  Department  of  Agriculture  has  duly  prepared  suit- 
able regulations  to  give  effect  to  th&  foregoing  provisions  of  said  act 
and  after  the  preparation  of  said  regulations  has  caused  the  same  to 
be  made  public  and  has  allowed  a  period  of  three  months  in  which 
said  regulations  might  be  examined  and  considered  before  final  adop- 
tion and  has  permitted  public  hearings  thereon; 

1  As  amended  by  the  Proclamation  of  August  31, 1914,  modifying  Regulation  3,  and  that  of  October  1, 
1914,  modifying  Regulation  5,  and  the  waterfowl  seasons  in  Regulations  8  and  9. 
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And,  Whereas,  the  Department  of  Agriculture  has  adopted  the 
regulations  hereinafter  set  forth  and  after  final  adoption  thereof  has 
caused  the  same  to  be  engrossed  and  submitted  to  the  President  of 
the  United  States  for  approval; 

Now,  Therefore,  I,  Woodrow  Wilson,  President  of  the  United 
States  of  America,  by  authority  in  me  vested  do  hereby  proclaim  and 
make  known  the  following  regulations  for  carrying  into  effect  the 
foregoing  provisions  of  said  act: 

Regulation  1.  Definitions. 

For  the  purposes  of  these  regulations  the  following  shall  be  considered  migratory 
game  birds: 
(a)  Anatidse  or  waterfowl,  including  brant,  wild  ducks,  geese,  and  swans. 
(6)  Gruidae  or  cranes,  including  little  brown,  sandhill,  and  whooping  cranes. 

(c)  Rallidae  or  rails,  including  coots,  gallinules,  and  sora  and  other  rails. 

(d)  Limicolse  or  shore  birds,  including  avocets,  curlew,  dowitchere,  godwits,  knots, 
oyster  catchers,  phalaropes,  plover,  sandpipers,  snipe,  stilts,  surf  birds,  tumstones, 
willet,  woodcock,  and  yellow  legs. 

(e)  Columbidse  or  pigeons,  including  doves  and  wild  pigeons. 

For  the  purposes  of  these  regulations  the  following  shall  be  coneidered  migratory 
insectivorous  birds: 

(/)  Bobolinks,  catbirds,  chickadees,  cuckooB,  flickers,  flycatchers,  grosbeaks,  hum- 
ming birds,  kinglets,  martins,  meadowlarks,  nighthawks  or  bull  bats,  nuthatches, 
orioles,  robins,  shrikes,  swallows,  swifts,  tanagers,  titmice,  thrushes,  vireos,  warblers, 
waxwings,  whippoorwills,  woodpeckers,  and  wrens,  and  all  other  perching  birds 
which  feed  entirely  or  chiefly  on  insects. 

Regulation  2.   Closed  Season  at  Night. 

A  daily  closed  season  on  all  migratory  game  and  insectivorous -birds  shall  extend 
from  sunset  to  sunrise. 

Regulation  3.   Closed  Season  on  Insectivorous  Birds. 

A  closed  season  on  migratory  insectivorous  birds  shall  continue  throughout  each 
year,  except  that  the  closed  season  on  reedbirds  or  ricebirds  in  JNew  Jersey,  Pennsyl- 
vania, Delaware,  Maryland,  the  District  of  Columbia,  Virginia,  and  South  Carolina, 
shall  commence  November  1  and  end  August  31,  next  following,  both  dates  inclusive: 
Provided,  That  nothing  in  this  or  any  other  of  these  regulations  shall  be  construed  to 
prevent  the  issue  of  permits  for  collecting  birds  for  scientific  purposes  in  accordance 
with  the  laws  and  regulations  in  force  in  the  respective  States  and  Territories  and 
the  District  of  Columbia  [as  amended  Aug.  31,  1914]. 

Regulation  4.   Five-year  Closed  Seasons  on  Certain  Game  Birds. 

A  closed  season  shall  continue  until  September  1,  1918,  on  the  following  migratory 
game  birds:  Band-tailed  pigeons,  little  brown,  sandhill,  and  whooping  cranes,  swans, 
curlew,  and  all  shore  birds  except  the  black-breasted  and  golden  plover,  Wilson  or 
jack  snipe,  woodcock,  and  the  greater  and  lesser  yellowlegs. 

A  closed  season  shall  also  continue  until  September  1, 1918,  on  wood  ducks  in  Maine, 
New  Hampshire,  Vermont,  Massachusetts,  Bhode  Island,  Connecticut,  New  York, 
New  Jersey,  Pennsylvania,  West  Virginia,  Ohio,  Indiana,  Illinois,  Michigan,  Wis- 
consin, Minnesota,  Iowa,  Kansas,  California,  Oregon,  and  Washington;  on  rails  in 
California  and  Vermont;  and  on  woodcock  in  Illinois  and  Missouri. 
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Regulation  5.   Closed  Season  on  Certain  Navigable  Rivers. 

On  and  after  January  1,  1915,  a  closed  season  shall  continue  between  January  1 
and  December  31,  both  dates  inclusive,  of  each  year,  on  all  migratory  birds  passing 
over  or  at  rest  on  any  of  the  waters  of  the  main  streams  of  the  following  navigable 
rivers,  to  wit:  The  Mississippi  River  between  Minneapolis,  Minnesota,  and  Memphis, 
Tennessee;  the  Missouri  River  between  Bismarck,  North  Dakota,  and  Nebraska  City, 
Nebraska;  and  on  the  killing  or  capture  of  any  of  such  birds  on  or  over  the  shores  of 
any  of  said  rivers,  or  at  any  point  within  the  limits  aforesaid,  from  any  boat,  raft,  or 
other  device,  floating  or  otherwise,  in  or  on  any  of  such  waters  [as  amended  Oct.  1, 1914]. 

Regulation  6.   Zones. 

The  following  zones  for  the  protection  of  migratory  game  and  insectivorous  birds  are 
hereby  established: 

Zone  No.  1,  the  breeding  zone,  comprising  States  lying  wholly  or  in  part  north  of 
latitude  40°  and  the  Ohio  River,  and  including  Maine,  New  Hampshire,  Vermont, 


Fig.  2.— Zones  adopted  under  Federal  law  protecting  migratory  birds. 


B2087-95 


Massachusetts,  Rhode  Island,  Connecticut,  New  York,  New  Jersey,  Pennsylvania, 
Ohio,  Indiana,  Illinois,  Michigan,  Wisconsin,  Minnesota,  Iowa,  North  Dakota,  South 
Dakota,  Nebraska,  Colorado,  Wyoming,  Montana,  Idaho,  Oregon,  and  Washington— 
25  States. 

.  Zone  No.  2,  the  wintering  zone,  comprising  States  lying  wholly  or  in  part  south  of 
latitude  40°  and  the  Ohio  River  and  including  Delaware,  Maryland,  the  District  of 
Columbia,  West  Virginia,  Virginia,  North  Carolina,  South  Carolina,  Georgia,  Florida, 
Alabama,  Mississippi,  Tennessee,  Kentucky,  Missouri,  Arkansas,  Louisiana,  Texas, 
Oklahoma,  Kansas,  New  Mexico,  Arizona,  California,  Nevada,  and  Utah— 23  States 
and  the  District  of  Columbia. 

Regulation  7.   Construction, 

For  the  purposes  of  regulations  8  and  9,  each  period  of  time  therein  prescribed  as  a 
closed  season  shall  be  construed  to  include  the  first  day  and  to  exclude  the  last  day 
thereof. 
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Regulation  8.  Closed  Seasons  in  Zone  No.  1. 

Waterfowl  [as  amended  Oct.  1,  1914]. — The  closed  season  on  waterfowl  shall  be 
between  December  16  and  September  1  next  following,  except  as  follows: 

Exceptions:  In  Massachusetts  and  Rhode  Island  the  closed  season  shall  be 
between  January  1  and  October  1. 

In  Connecticut,  New  York,  Pennsylvania,  Idaho,  Oregon,  and  Washington  the 
closed  season  shall  be  between  January  16  and  October  1. 
In  New  Jersey  the  closed  season  shall  be  between  February  1  and  November  1. 
In  Minnesota,  North  Dakota,  South  Dakota,  and  Wisconsin  tlie  closed  season 
shall  be  between  December  1  and  September  7. 
Rails. — The  closed  season  on  rails,  coots,  and  gallinules  shall  be  between  December 
1  and  September  1  next  following,  except  as  follows: 

Exceptions:  In  Massachusetts,  New  Hampshire,  and  Rhode  Island  the  closed 
season  shall  be  between  December  1  and  August  15. 

In  Connecticut,  Michigan,  and  New  York,  and  on  Long  Island  the  closed  season 
shall  be  between  December  1  and  September  16. 

In  Minnesota,  North  Dakota,  South  Dakota,  and  Wisconsin  the  closed  season 
shall  be  between  December  1  and  September  7;  and 

In  Oregon  and  Washington  the  closed  season  shall  be  between  January  16  and 
October  1. 
Woodcock. — ^The  closed  season  on  woodcock  shall  be  between  December  1  and 
October  1  next  following,  except  as  follows: 

Exceptions:  In  Connecticut,  Massachusetts,  and  New  Jersey  the  closed  season 
shall  be  between  December  1  and  October  10. 

In  Rhode  Island  the  closed  season  shall  be  between  December  1  and  November 
1;  and 

In  Pennsylvania  and  on  Long  Island  the  closed  season  shall  be  between  De- 
cember 1  and  October  15. 
Shore  birds. — The  closed  season  on  black-breasted  and  golden  plover,  jacksnipe  or 
Wilson  snipe,  and  greater  and  lesser  yellowlegs  shall  be  between  December  16  and 
September  1  next  following,  except  as  follows: 

Exceptions:  In  Maine,  Massachusetts,  hew  Hampshire,  Rhode  Island,  and  on 
Long  Island  the  closed  season  shall  be  between  December  1  and  August  15. 

In  New  York,  except  Long  Island,  the  closed  season  shall  be  between  December 
1  and  September  16. 

In  Minnesota,  North  Dakota,  South  Dakota,  and  Wisconsin  the  closed  season 
shall  be  between  December  1  and  September  7 ;  and 

In  Oregon  and  Washington  the  closed  season  shall  be  between  December  16 
and  October  1. 

Regulation  9.  Closed  Seasons  in  Zone  No.  2. 

Waterfowl  [as  amended  Oct.  1,  1914]. — ^The  closed  season  on  waterfowl  shaU  be 
between  January  16  and  October  1  next  following,  except  as  follows: 

Exceptions:  In  Delaware,  Maryland,  District  of  Columbia,  Virginia,  North 
Carolina,  Alabama,  Mississippi,  and  Louisiana  the  closed  season  shall  be  between 
February  1  and  November  1. 

In  Florida,  Georgia,  and  South  Carolina  the  closed  season  shall  be  between 
February  16  and  November  20. 

In  Kansas,  Missouri,  and  Oklahoma  the  closed  season  shall  be  between  February 
1  and  September  15. 

In  Texas,  Arizona,  and  California  the  closed  season  shall  be  between  February 
1  and  October  15. 
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Rails. — ^The  closed  season  on  rails,  coots,  and  gallinules  shall  be  between  December 
1  and  September  1  next  following,  except  as  follows: 

Exceptions:  In  Tennessee  and  Utah  the  closed  season  shall  be  between  Decem- 
ber 1  and  October  1, 

In  Missouri  the  closed  season  shall  be  between  January  1  and  September  15. 
In  Louisiana  the  closed  season  shall  be  between  February  1  and  November  1; 
and 

In  Arizona  and  California  the  closed  season  on  coots  shall  be  between  February 
1  and  October  15. 
Woodcock. — ^The  closed  season  on  woodcock  shall  be  between  January  1  and  Novem- 
ber 1,  except  as  follows: 

Exceptions:  In  Delaware  and  Louisiana  the  closed  season  shall  be  between 
January  1  and  November  15. 

In  West  Virginia  the  closed  season  shall  be  between  December  1  and  October  1; 
and 
In  Georgia  the  closed  season  shall  be  between  January  1  and  December  1. 
Shore  birds. — ^The  closed  season  on  black-breasted  and  golden  plover,  jacksnipe  or 
Wilson  snipe,  and  greater  and  lesser  yellowlegs  shall  be  between  December  16  and 
September  1  next  following  except  as  follows: 

Exceptions:  In  Florida,  Georgia,  and  South  Carolina  the  closed  season  shall  be 
between  February  1  and  November  20, 

In  Alabama,  Louisiana,  Mississippi,  and  Texas  the  closed  season  shall  be  be- 
tween February  1  and  November  1. 
In  Tennessee  the  closed  season  shall  be  between  December  16  and  October  1. 
In  Arizona  and  California  the  closed  season  shall  be  between  February  1  and 
October  15;  and 

In  Utah  the  closed  season  on  snipe  shall  be  between  December  16  and  October 
1,  and  on  plover  and  yellowlegs  shall  be  until  September  1,  1918. 

Regulation  10.  Hearings. 

Persons  recommending  changes  in  the  regulations  or  desiring  to  submit  evidence 
in  person  or  by  attorney  as  to  the  necessity  for  such  changes  should  make  application 
to  the  Secretary  of  Agriculture.  Whenever  possible  hearings  will  be  arranged  at 
central  points,  and  due  notice  thereof  given  by  publication  or  otherwise  as  may  be 
deemed  appropriate.  Persons  recommending  changes  should  be  prepared  to  show 
the  necessity  for  such  action  and  to  submit  evidence  other  than  that  based  on  reasons 
of  personal  convenience  or  a  desire  to  kill  game  during  a  longer  open  season. 

In  Witness  Whereof,  I  have  hereunto  set  my  hand  and  caused 
the  seal  of  the  United  States  to  be  affixed. 

Done  at  the  city  of  Washington,  this  first  day  of  October,  in  the 
year  of  our  Lord  one  thousand  nine  hundred  and  thirteen 
[seal.]      and  of  the  Independence  of  the  United  States  the  one 
hundred  and  thirty-eighth. 

WooDROW  Wilson. 

By  the  President: 

W.  J.  Bryan,  Secretary  of  State. 


OPEN  SEASONS. 

AH  the  general  open  seasons  for  game  prescribed  by  the  various 
States  and  by  the  Provinces  of  Canada  are  here  brought  together  in 
one  table.  For  the  sake  of  simplicity  a  im.iform  method  is  used  in 
both  the  arrangement  of  species  and  statement  of  seasons.  In  each 
case  deer  and  other  big  game  are  first  considered;  then  rabbits  and 
squirrels;  then  upland  game  birds,  such  as  quail,  grouse,  pheasants, 
turkeys,  and  doves;  then  shore  birds;  and  finally  waterfowl,  such  as 
ducks,  geese,  and  brant,  but  always  combining  the  species  which  have 
the  same  open  season.  In  stating  the  seasons  the  plan  of  the  Ver- 
mont law,  to  include  the  first  date  but  not  the  last,  has  been  followed 
consistently.^  The  Vermont  scheme  has  the  advantage  of  showing 
readily  both  the  open  and  close  seasons,  since  either  may  be  obtained 
by  reversing  the  dates  of  the  other. 

In  some  States  certain  days  of  the  week  constitute  close  seasons 
throughout  the  time  in  which  killing  is  permitted.  Hunting  on  Sun- 
day is  prohibited  in  aU  of  the  States  and  Provinces  east  of  the  one 
hundred  and  fifth  meridian  except  Illinois,  Louisiana,  Michigan, 
Texas,  Wisconsin,  and  Quebec.  Mondays  constitute  a  close  season 
for  waterfowl  in  Ohio,  and  locally  in  Maryland  and  North  Carolina; 
and  other  week  days  for  wild  fowl  in  several  favorite  ducking  grounds 
in  Delaware,  Maryland,  Virginia,  and  North  Carolina.  Hunting  is 
prohibited  on  election  day  in  Allegany,  Baltimore,  Cecil,  Charles, 
Frederick,  and  Harford  Counties,  Md.;  and  when  snow  is  on  the 
groimd  in  New  Jersey,  Delaware,  Virginia,  and  Maryland.  The 
county  laws  of  North  Carolina,  which  are  too  numerous  to  be  included 
satisfactorily,  are  not  incorporated  in  the  following  table,  which 
otherwise  may  be  regarded  as  a  practically  complete  resume  of  the 
regulations  now  in  force.  The  difficulty  of  securing  absolute  accuracy 
in  a  table  of  this  kind  is  very  great,  and  the  absence  in  the  laws  of 
many  States  of  express  legislation  as  to  the  inclusion  or  exclusion  of 
the  date  upon  which  seasons  open  and  close  makes  exactness  almost 
an  impossibilityo 

In  the  following  table  the  seasons  on  migratory  birds  are  in  accord- 
ance with  State  laws  and  the  amended  Federal  regulations.  Species 
like  the  band-tailed  pigeon,  cranes,  curlew,  godwit,  upland  plover, 
swan,  and  the  smaller  shore  birds,  which  are  protected  until  1918 
under  the  regulations,  are  not  included. 

1  See  discussion  of  this  question  in  Circular  No.  43  of  the  Biological  Siu-vej^,  U.  S,  Department  of  Agricul- 
ture, 1904,  entitled  "Definitions  of  the  open  and  close  seasons  for  game." 
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OPEN  SEASONS  FOR  GAME  IN  THE  UNITED  STATES  AND  CANADA,  1915. 

[The  open  seasons  include  the  first  date,  but  not  the  last.  To  find  the  close  seasons,  reverse  the  daia. 
Seasons  which  apply  only  to  special  counties  are  placed  to  the  left  of  the  colunui  containing  those  for  the 
State  in  general.  Si)ecies  on  which  the  season  is  closed  for  a  term  of  years  or  an  indefinite  period  are 
grouped  at  the  end  of  each  State  under  the  term  "No  open  season."] 

Alabama:  Open  seasons. 

Male  deer  (does  protected  all  the  year) Nov.  1-Jan.  1. 

Squirrel  (black,  gray,  or  fox) Oct.  1-Mar.  1. 

Quail  or  partridge Nov.  1-Mar.  1. 

Ruffed  grouse  (pheasant),  imported  pheasant,  or  other  introduced  game  birds Nov.  15-Dec.  15. 

Wild  turkey  gobblers  (hens  protected  all  the  year) Dec.  1-Apr.  1. 

Dove Aug.  1-Mar.  1. 

Plover,  snii)e,  yellowlegs,  duck,  goose,  brant Nov.  1-Feb.  1. 

Woodcock Nov.  1-Jan.  1 

Rail,  coot,  mud  hen Sept.  1-Dec.  1. 

No  open  season:  Elk  (1925);  curlew,  sandpiper,  other  shore  birds,  swan  (1918). 
Alaska:  ^ 

North  of  latitude  62°— 

Moose  (females  and  yearlings  protected  all  the  year),  caribou,  sheep Aug.  1-Deo.  11. 

South  of  latitude  62° — 

Deer  (see  exception) Aug.  15-Nov.  2. 

Suemez,  and  Zarembo  Islands Aug.   1, 1916. 

Exception:   Deer   on   Duke,   Gravina,   Kodiak,   Long,   Kruzof, 

Mountain  goat Aug.  1-Feb.  2. 

Moose  (females  and  yearlings  protected  all  the  year),  caribou,  sheep  (see  exception)..  Aug.  20-Jan.  1. 
Exception:  Moose,  South  Lynn  Canal;  caribou  on  the  Kenai  Penin- 
sula; sheep,  Kenai  Peninsula,  east  of  long.  150° Aug.  20,  1916. 

Brown  bear Oct.  1-July  2. 

Throughout  Territory — 

Grouse,  ptarmigan,  shore  birds,  waterfowl Sept.  1-Mar.  2. 

Arizona: 

Deer  (male) Oct.  1-Dec.  16. 

Qiiail  (except  bobwhite) Oct.  15-Feb.  2. 

W ild  turkey 0 ct.  1-D ec.  16. 

Dove  and  white  wings June  l-Feb.  2. 

Gallinule Sept.  1-Dec.  1. 

Rail Oct.  15-D  ec.  1. 

Snipe,  plover,  yellowlegs,  coot,  duck,  goose,  brant Oct.  15-Feb.  1. 

No  open  season:  Female  deer,  spotted  fawn,  elk,  anteloi>e,  sheep,  goat,  bobwhite, 
grouse,  pheasant. 
Arkansas: 

Deer,  bear,  wild  tmkey  (gobblers  also,  Apr.  15-Jtme  1) Nov.  11-Jan.  11. 

Quail  or  partridge Dec.  1-Feb.  1. 

Prairie  chicken,  pinnated  grouse Nov.  1-Dec.  1. 

No  open  season:  Dove. 
California:  2 

Male  deer  (except  spike  bucks),  districts  1  and  23 Aug.  15-Oct.  15. 

In  districts  2  and  3 Aug.  1-Sept.  15. 

In  district  4 Sept.  1-Oct.  1. 

Cottontail  and  bush  rabbit,  valley  and  desert  quail Oct.  15-Jan.  1. 

Tree  squirrel  (except  in  Mendocino  County,  unprotected) Sept.  1-Jan.  2. 

Mountain  quail,  grouse,  districts  1  and  23 Sept.  1-Dec.  1. 

In  districts  2,  3,  and  4 Oct.  15-Jan.  1. 

1  AlasTia:  Game  animals  or  birds  may  be  killed  at  any  time  for  food  or  clothing  by  native  Indians  or 
Eskimos,  or  by  miners  or  explorers  in  need  of  food,  but  game  so  killed  can  not  be  shipped  or  sold. 

2  California:  Seasons  fixed  by  boards  of  county  supervisors  are  omitted.  Of  the  30  fish  and  game 
districts  created  under  the  act  of  1915,  only  5  are  properly  htmting  districts,  6  are  game  refuges,  and  the 
others  are  fish  districts.  The  himting  districts  are  as  follows:  District  No.  1:  Del  Norte,  Siskiyou,  Modoc, 
Humboldt,  Trinity,  Shasta,  Lassen,  Tehama,  Plumas,  Butte,  Yuba,  Sutter,  Sacramento,  Amador,  Alpine, 
Calaveras,  Tuolumne,  Mono,  Inyo,  Madera,  Mariposa,  Tulare,  Kings,  and  the  parts  of  Sierra,  Nevada, 
Placer,  Eldorado,  not  m  the  Tahoeor  Truckee  River  Basin,  and  the  eastern  parts  of  San  Joaquin,  Stan- 
islaus,  Merced,  Fresno,  and  Kern  Counties.  District  No.  2;  Mendocino,  Glenn,  Colusa,  Lake,  Yolo,  Napa, 
Sonoma,  Marin,  and  Solano  Counties.  District  No.  3:  Contra  Costa,  San  Francisco,  San  Mateo,  Alameda, 
Santa  Cruz,  Santa  Clara,  San  Benito,  Monterey,  San  Luis  Obispo,  and  the  western  parts  of  San  Joaquin, 
Stanislaus,  Merced,  Fresno,  and  Kern  Cotmties.  District  No.  4:  Santa  Barbara,  Ventura,  Los  Angeles, 
San  Bernardino,  Riverside,  Orange,  San  Diego,  and  Imperial  Counties.  District  No.  23:  Comprises  the 
drainage  area  of  Lake  Tahoe  and  the  Truckee  River. 
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Open  seasons  for  game — Continued. 
California— Continued.  Open  seasons. 

Sage  hen,  dove Sept.  1-Dec.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs,  coot,  gallinule, 
duck  (except  wood  duck),  goose,  brant Oct.  15-Feb.  1. 

Duck,  goose,  brant Nov.  1-Feb.  1. 

No  open  seasons:  Does,  spike  buck,  fawn,  elk,  antelope,  sheep,  pheasant,  intro- 
duced quail  or  partridge,  turkey,  swan,  rail,  band-tailed  pigeon,  wood  duck. 
Colorado: 

Rabbit,  hare  (except  Jack  rabbit,  unprotected) Oct.  1-Mar.  1. 

Prairie  chicken,  mountain  and  willow  grouse Aug.  15-Oct.  11. 

Sage  chicken Aug.  1-Sept.  2. 

Dove Aug.  lo-Sept.  1. 

Plover,  snipe,  yellowlegs,  duck,  goose,  brant Sept.  1-Dec.  16. 

Rail,  coot,  gaUinule Sept.  1-Dec.  1 . 

No  open  season:  Deer,  male  (1918);  elk,  antelope,  sheep,  quail  (bobwhite, 
crested),  pheasant,  black  game,  capffl"cailzie  (1924);  does,  partridge,  ptarmi- 
gan, wild  turkey,  wild  pigeon. 
Connecticut: 

Hare,  rabbit  (except  Belgian  or  German  hare,  unprotected) Oct.  8-Jan.  l.i 

Gray  squirrel,  quail,  rufled  grouse,  pheasant  (imported),  Hungarian  partridge Oct.  8-Nov.  24. 

Black-breasted  and  golden  plover,  Wilson  or  English  snipe,  yellowlegs Sept.  1-Dec.  16. 

Woodcock Oct.  10-Nov.  24. 

Rail,  mud  hen,  gallinule Sept.  16-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Oct.  1-Jan.  16. 

No  open  season:  Deer  2  (June  1, 1917),  dove,  wood  duck  (1919),  swan  (1918). 
Delaware: 

Rabbit,  hare,  quail,  partridge,  woodcock Nov.  16-Jan.   1. 

Squirrel  (fox,  black,  gray) Sept.  1-Oct.  16. 

Dove  (except  in  Newcastle  Coimty,  no  open  season) Aug.  1-Jan.  1. 

Ortolan  or  rail,  reedbird Sept.  1-Nov.  1. 

Black-breasted  and  golden  plover,  jacksnipe  or  Wilson  snipe,  yellowlegs Sept.  1-Dec.  16. 

Coot,  gallinule Sept.  1-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Nov.  1-Feb.  1. 

District  of  Columbia:*  ^ 

Deer  meat  (sale  or  possession) Sept.  1-Jan.  1. 

Rabbit  (except  English  rabbit,  Belgian  hare),  squirrel Nov.  l-Feb.  1. 

Quail  or  partridge Nov.  l-Mar.  15. 

Ruffed  grouse  or  pheasant  (except  English  or  other  imported  pheasants  raised  in 
iaclosures,  sale  or  possession  unrestricted),  wild  turkey Nov.  1  Dec.  26. 

Prairie  chicken  (pinnated  grouse) Sept.  1-Mar.  15. 

Woodcock- Nov.  1-Jan.  1. 

Plover,  snipe,  marsh  blackbird Sept.  1-Dec.  16. 

Reedbird Sept.  1-Nov.  1. 

Rail  or  ortolan,  coot,  gallinule Sept.  1-Dec.  1. 

Duck,  goose,  brant Nov.  1-Feb.  1. 

No  open  season:  Dove. 
Florida: 

Deer,  quail  (bobwhite  partridge),  wild  tm-key,  dove Nov.  20-Mar.  10. 

Squirrel Oct.  1-M^.  1. 

Ruflfed  grouse,  imported  pheasants  (1915) Dec.  1-Dec.  20. 

Woodcock Nov.  1-Jan.  1. 

Plover,  snipe,  yellowlegs Nov.  20-reb.  1. 

Rail,  coot,  gallintde Nov.  20-Dec.  1. 

Duck,  goose,  brant Nov.  20-Feb.  16. 

Georgia: 

Deer  (male) Oct.  1-Dec.  1. 

Cat  squirrel Aug.  1-Jan.  1. 

Opossum Oct.  1-Mar.  1. 

Quail,  partridge,  wild  tiu'key  (gobblers),  dove Nov.  20-Mar.  1. 

Plover,  yellowlegs Nov.  20-Feb,  1. 

Snipe Dec.  1-Feb.  1. 

1  Connecticut:  Between  Nov.  24  and  Jan.  1,  hunting  is  permitted  with  dog  and  ferret  only. 

2  Deer,  if  reported  to  commissioners  within  24  hours,  may  be  killed  with  shotgun  on  a  person's  own  land 
at  any  time. 

»  District  of  Columbia:  Himting  prohibited  in  the  District,  by  act  of  June  30, 1906,  except  on  the  marshes 
of  the  Eastern  Branch  above  the  Anacostia  Bridge  and  on  the  Virginia  side  of  the  Potomac,  but  in  this 
area  no  birds  may  be  shot  within  200  yards  of  any  bridge  or  dwelling. 
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Open  seasons  for  game — Continued. 
Georgia — Continued.  Open  seasons. 

Woodcock,  wood  duck Dec.  1-Jan.  1. 

Rail,  coot,  gallinule '. Sept.  1-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant .' Nov.  2(>-Feb.  16. 

No  open  season:  Does  and  fawns,  pheasant  or  rufled  grouse,  wild  turkey  hens, 
imported  game  birds  (Dec.  1, 1916),  fox  squirrel  (Jan.  1, 1918). 
Idaho:  i 

Deer  (male)  (see  exception),  goat • Sept.  1-Dec.  1. 

Exception:   Deer  in   Bonner,  Clearwater,  Idaho,  Kootenai, 

Latah,  Nez  Perce,  and  Shoshone  Counties Sept.  20-Dec.  20. 

Ellc  (male)  in  Bingham,  Bonneville,  Fremont,  and  Teton  Counties  only  (no  open 

season  in  rest  of  State) Sept.  1-Jan.  1. 

Quail  (except  in  Lemhi  Cotmty,  Mar.  5, 1919) Nov.  1-Dec.  1. 

Partridge,  pheasant,  grouse  (except  north  of  Salmon  River,  Sept.  1-Dec.  1) Aug.  15-Dec.  1. 

Turtle  dove  (except  in  Fremont  County,  Aug.  15-Dec.  1),  sage  hen July  15-Dec.  1. 

Plover,  snipe,  yellowlegs Sept.  1-Dec.  16. 

Rail,  coot,  gallinule Sept.  1-Dec.  1 

Duck,  goose,  brant Oct.  1-Jan.  16. 

No  open  season:  Moose,  antelope,  caribou,  sheep,  buffalo,  does,  fawns,  cow  and 
yearling  elk,  prairie  chicken,  pinnated  grouse,  imported  pheasants,  swan  (1918). 
Illinois: 

Rabbit Aug.  31-Feb.  1. 

Squirrel  (gray,  red,  fox,  black) Aug.  1-Feb,  1. 

Quail Nov.  11-Dec.  10. 

Prairie  chicken Oct.  1-Oct.  16. 

Imported  pheasants  (cocks) Oct.  1-Oct.  6, 

Mourning  dove.. Aug.  15-Sept.  1. 

Plover,  snipe,  yellowlegs,  duck,  goose,  brant Sept.  1-Dec.  16. 

Coot Sept.  1-Dec.  1. 

No  open  season:  Deer;  wild  turkey;  female  imported  pheasants;  partridges; 
sand  grouse  (1925);  ruffed  grouse;  partridge;  blue,  mountain,  and  valley  quail; 
Hungarian  partridge;  capercailzie;  heath  hen;  black  grouse;  woodcock;  rail; 
swan;  smaller  shore  birds  (1920);  wood  duck  (1918). 
Indiana: 

*  Rabbit Apr.  1-Jan.  10. 

Squiirel July  1-Nov.  1.  • 

'  Quail,  ruffed  grouse Nov.  10-Dec.  21. 

Prairie  chicken Oct.  15-Nov.  1. 

Woodcock ! Oct.  1-Dec.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs,  duck,  goose,  brant  Sept.  1-Dec.  16. 

Rail,  coot,  gallinule Sept.  1-Dec,  1. 

No  open  season:  Deer,  Hungarian  partridge,  imported  pheasant,  wild  turkey, 
dove,  wood  duck. 
Iowa: 

Squirrel  (gray,  timber,  or  fox) Sept.  1-Jan.  1. 

Quail,  ruffed  grouse  or  pheasant,  wild  turkey Nov.  1-Dec.  15. 

Prairie  chicken  (pinnated  grouse),  rail,  coot,  gallinule Sept.  1-Dec.  1. 

Woodcock Oct.  1-Dec.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs,  duck,  goose, 

*•  brant Sept.  1-Dec.  16. 

No  open  season:  Deer,  eUc,  pheasants  (English,  Mongolian,  Chinese,  ringneck), 
Hungarian  partridge  (Oct.  1, 1917);  tinrtle  dove,  wood  duck. 
Kansas: 

Fox  squirrel  (red,  gray,  and  black,  no  open  season) Sept.  1-Jan.  1. 

Plover Aug.  1-May  1. 

Snipe Sept.  1-May  1. 

Duck,  goose,  brant Sept.  1-Apr.  16. 

No  open  season:  Deer,  antelope  (1921);  quail,  prairie  chicken,  pheasants  (English, 
Mongolian,  or  Chinese),  Hungarian  partridge,  wood  duck  (1918);  grouse. 
Kentucky: 

Deer Sept.  1-Mar.  1. 

Rabbit  2 Nov.  15-Sept.  15. 

rJtme  15-Sept.  15. 
rquirrel  (black,  or  fox) j^^^v.  15-Feb.  1. 

1  Idaho:  In  Bannock,  Bear  Lake,  Cassia,  Franklin,  Oneida,  Power,  and  Twin  Falls  Counties  hunting 
big  game,  quail,  and  Mongolian  pheasants  is  prohibited  until  Mar.  11, 1920. 

2  Kentucky:  Rabbits  may  be  taken  with  dogs  or  snares  between  Sept.  15  and  Nov.  15. 
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Kentucky— Ck)ntinued.  Open  seasons. 

Quail,  partridge,  pheasant  (ruffed  grouse) Nov.  15-Jan.  1. 

Wild  turkey Sept.  1-Feb.  1. 

Dove Aug.  1-Feb.  1. 

Woodcock Nov.  1-Jan.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jaeksnipe,  yellowlegs Sept.  1-Dec.  16. 

Rail,  coot,  gallinule Sept.  1-Dec.  1. 

Duck,  goose,  brant Oct.  1-Jan,  16. 

No  open  season:  Pheasants  (English,  ringneck,  Mongolian,  or  Chinese). 
Louisiana: 

Deer  (except  does,  Oct.  15-Jan.  6)  i Sept.  15-Jan.  6. 

Bear Nov.  1-Feb.  1. 

Raccoon,  opossum Nov.  1-Feb.  16. 

Squirrel Oct.  1-Feb.  16. 

Quail,  wild  turkey  (except  hens,  Dec.  1, 1915),  doVe,  Florida  duck  (black  mallard).  Nov.  1-Feb.  16. 

Prairie  chicken,  pheasant  (imported  or  native) Dec.  1-Jan.  1. 

Woodcock Nov.  15-Jan.  1 . 

Black-breasted  and  golden  plover,  snipe,  yellowlegs,  rail,  coot,  gallinule,  duck, 

goose,  brant Nov.  1-Feb.  1 . 

No  open  season:  Fawns,  elk  (1919). 
Maine:  2 

Deer  (see  exception) Oct.  1-Dec.  16. 

Exception:  In  Androscoggin,   Cximberland,   Kennebec,   Knox, 

Lincoln,  Sagadahoc,  Waldo,  and  York  Counties Nov.  1-Dec.  1. 

Hare,  rabbit - Oct.  l-Apr.  1. 

Gray  squirrel Sept.  1-Nov.  1. 

Ruffed  grouse,  partridge  (see  exception) Sept.  15-Nov.l5 

Exception:  Androscoggin,  Cumberland,  Kennebec,  Knox,  Lin- 
coln, Sagadahoc,  Waldo,  and  York  Counties Oct.  1-Dec.  1. 

Woodcock  (see  exception) Oct.  l-Nov*  15. 

Exception:  Androscoggin,  Cumberland,  Kennebec,  Knox,  Lin- 
coln, Sagadahoc,  Waldo,  and  York  Counties Oct.  1-Dec.  1 . 

Plover,  snipe,  yellowlegs ■, Aug.  15-Dec.  1. 

Rail,  coot,  gallinule Sept.  1-Dec.  1. 

Duck,  goose,  brant Sept.  1-Dec.  'ifi. 

No  open  season:  Deer,  Cross  and  Scotch  Islands  (1919),  Mount  Desert  Island; 
buU  moose  (1919);  cow  and  calf  moose;  caribou  (1917);  quail,  Hungarian  par- 
tridge, pheasant,  black  game,  capercailzie,  cock  of  the  woods,  dove,  wood 
duck,  and  the  smaller  shore  birds. 
Maryland: 

Deer,  rabbit,  squirrel Nov.  10-Dec.  25. 

Quail,  ruffed  grouse,  wild  turkey,  imported  pheasant,  woodcock Nov.  10-Deo.  25. 

Dove : Aug.  15-Dec.  25.3 

Plover,  snipe,  yellowlegs Sept.  1-Dec.  16, 

Reedbird,  sora  (water  rail  or  ortolan) Sept.  1-Nov.  1. 

Coot,  gallinule Sept,  1-Dec.  1. 

Duck,  goose,  brant Nov,  l-Feb.  l.< 

1  Louisiana:  Deer  season  fixed  by  conservation  commission. 

^ Maine;  All  hunting  is  prohibited  on  Kineo  Point,  Piscataquis  County;  on  Back  Bay  above,  ^and 
Trunk  Railroad  bridge,  Cumberland  County;  and  until  1919  in  town  of  Perkins,  southern  point  of  Swan 
Island. 

3  Maryland:  Dove,  Aug.  15-Dec.  25,  except  in  Baltimore,  Sept.  1-Oct.  1;  Dorchester,  Aug.  15-Jan.  1; 
Frederick,  Aug.  1-Oct.  1;  Kent,  July  16-Dec.  24;  Somerset,  Aug.  10-Jan.  1;  Talbot,  Aug,  15-Jan.  1;  Wash- 
ington, Aug.  1-Sept.  1.    In  Allegany,  Carroll,  Harford,  and  Wicomico  Counties,  no  open  season. 

*  North  of  a  line  extending  from  Turkey  Point  Lighthouse,  Cecil  Cotmty,  and  half  a  mile  north  of 
Spesutia  Island  to  Oakington,  Harford  Covmty,  and  throughout  Harford  County,  wOdfowl  shooting 
permitted  only  on  Mondays,  Wednesdays,  and  Fridays,  Nov.  1-Jan.  1  and  Mondays,  Wednesdays,  Fridays, 
and  Sattudays,  Jan.  1-Feb.  1;  shooting  wildfowl  in  HarfM-d  County  prohibited  after  2  p.  m.  Anne 
Arundel,  on  Magothy  River,  shooting  permitted  only  on  Tuesdays,  Thursdays,  and  Saturdays;  on  Rhode 
and  West  Rivers  on  Mondays,  Wednesdays,  and  Fridays;  on  Severn  River  on  Mondays,  Wednesdays, 
and  Saturdays.  Cecil  County,  on  Bohemia,  Elk,  and  Sassafras  Rivers  on  Mondays,  Wednesdays,  Fri- 
days, and  Saturdays.  Dorchester,  on  Choptank  River  on  Tuesdays,  Thursdays,  and  Saturdays.  Kent, 
on  Chester  River  above  Cliff  City  and  Spaniard  Point  on  Mondays,  Fridays,  and  Saturdays.  Susque- 
hanna Flats,  on  Mondays,  Wednesdays,  and  Fridays  in  November  and  December  and  also  on  Saturdays 
during  rest  of  season. 
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Open  seasons  for  game — Continued. 
Massachusetts:  open  seasons. 

Deer  (third  Monday  in  November  to  the  following  Saturday,  inclusive) Nov.  15-20,  1915. 

Hare  or  rabbit Oct.  12-Mar.  1. 

Gray  squirrel Oct.  12-Nov.  13. 

Quail  (except  in  Essex  County,  Oct.  12, 1919),  ruffed  grouse  or  partridge,  woodcock. .  Oct.  12-Nov.  13. 
Introduced  pheasants  in  Barnstable,  Berkshire,  Essex,  Hampden,  Middlesex,  Nor- 
folk, and  Worcester  Counties  only Oct,  12-Nov.  13. 

Black-breasted  and  golden  plover,  jacksnipe,  yellowlegs,  rail,  gallinule,  quark 

(mud  hen) Aug.  15-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Oct.  1-Jan.  1. 

No  open  season:  Moose,  dove,  wild  or  passenger  pigeon,  prairie  chicken,  Hun- 
garian partridge,  pheasants  (English,  golden,  Mongolian),^  killdeer,  piping 
plover,  wood  duck,  swan,  heath  hen,  Bartramian  sandpiper  (upland  plover). 
Michigan: 

Deer  (see  exceptions) Nov.  10-Dec  ,1. 

Exceptions:  Deer  in  red  coat,  fawn  in  spotted  coat;  all  deer  on  Bois  Blanc  Island 
(1918);  in  Berrien,  Calhoxm,  Genesee,  Ingham,  Jaclison,  Kalamazoo,  Oakland, 
and  St.  Clair  Cotmties  (1920). 

Rabbit Oct.  1-Mar.  2. 

Ruffed  grouse  (partridge),  woodcock Oct.  1-Dec.  1. 

Plover,  snipe,  yellowlegs,  duck,  goose,  brant Sept.  1-Dec.  16. 

Rail,  coot,  gallinule Sept.  16-Dec.  1. 

No  open  season:  Elk,  moose,  caribou,  Eviropean partridge,  dove,  swan;  squirrel, 
quail,  imported  pheasants,  black  game,  capercailzie,  hazel  grouse,  Canada  or 
spruce  grouse,  prairie  chicken,  wild  turkey,  smaller  shorebirds  (1920);  wood 
duck  (1918). 
Minnesota: 

Deer,  bull  moose Nov.  10-Nov.  30. 

Quail,  partridge,  ruffed  grouse  (pheasant) Oct.  1-Dec.  1. 

Sharp-tailed  or  white-breasted  grouse,  prairie  chicken  (pinnated  grouse),  Wilson  or 

iac::snipe Sept.  7-Nov.  7. 

Rail,  coot,  gallinvile,  duck,  goose,  brant Sept.  7-Dec.  1. 

No  open  season:  Elk,  cow  moose,  caribou,  fawn,  imported  pheasants;  dove, 
woodcoc-:,  upland  and  golden  plover,  wood  duck  (1918). 
Mississippi:  2 

Deer  (buck),  bear Nov.  15-Mar.  1. 

Quail  or  partridge Nov.  1-Mar.  1. 

Y/ild  tur'iey  gobblers Jan.  1-May  1. 

Dove July  1-Mar.  1. 

■^''    Plover,  chorook,  grosbec,  Wilson  or  jaclrsnipe,  yellowlegs,  duck,  goose,  brant Nov.  1-Feb.  1. 

Coot  (poule  d'eau),  rail  (mud  hen),  gallinule Sept.  1-Dec.  1. 

Cedar  bird Sept.  1-Mar.  1. 

No  open  season:  Does  and  spotted  fawns,  ttn"key  hens. 
Missouri: 

Deer  (buck),  wild  turkey Nov.  1-Jan.  1. 

Squirrel  (gray,  black,  fox) June  1-Jan.  1. 

Quail  (bobwhite,  partridge) Nov.  10-Jan.  1. 

Dove Aug.  1-Nov.  11. 

Plover Sept.  1-Dec.  16. 

Snipe,  yellowlegs Sept.  15-Dec.  16. 

kaU,  coot,  gallinule Sept.  15-Jan.  1. 

Duck,  goose,  brant Sept.  15-Feb.  1. 

No  open  season:  Does,  fawns  under  1  year  of  age,  ruffed  grouse  (pheasant),  prairie 
chic'ien  (pinnated  grouse),  imported  pheasants,  woodcock,  and  other  game 
birds. 
Montana: 

Deer Oct.  1-Dec.  15. 

Elk  in  Sweetgrass,  Stillwater,  Park,  Gallatin,  Madison,  Teton,  Flathead;  Beaverhead 

east  of  Oregon  Short  Ivine  and  parts  of  Missoula  and  Powell  Counties,  only Oct.  1-Dec.  15. 

Pheasant,  partridge,  prairie  chicken,  sage  hen,  fool  hen,  grouse  (see  exception) Sept.  15-Oct.  16. 

Exception:  In  Custer,  Dawson,  Richland,  Sheridan,  Valley,  Phil- 
lips, Rosebud,  Big  Horn,  Fallon,  and  Prairie  Counties Sept.  1-Oct.  1. 


^  Massachusetts:  Commissioners  may  open  season  on  pheasants. 

2  Mississippi:  Local  regulations  of  boards  of  supervisors  also  in  force. 
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Open  seasons  for  game — Contimied. 
Montana— Continued.  Open  seatoru. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs,  duck,  goose, 

brant Sept,  l-Dec.  16. 

Rail,  coot,  gallinule Sept.  l-Dec.  1. 

No  open  season:  Elk  (except  as  above),  sheep,  goat  (1918);  moose,  caribou,  soite- 
lope,  bison  or  buffalo,  quail,  lmixMi»d  pheasant,  dove. 
Nebraska; 

Squirrel  (gray,  red,  fpx,  timber) Oct.  l-Dec.  1. 

Qua^J Nov.  1-Nov.  16. 

Dove July  15-Sept.  1. 

Prairie  chicken,  sage  chicken,  grouse,  rail,  coot,  gaUinuIe Sept.  l-Dec.  1. 

Yellowlegs,  Wilson  or  jacksnipe,  duck,  goose,  brant Sept.  l-Dec.  16. 

No  open  season:  Deer,  elk,  antelope,  partridge,  pheasant,  ptarmigan,  imported 
game  birds,  wild  pigeon,  wild  turkey,  curlew,  crane,  swan. 
Nevada:  ^ 

Deer  (except  fawns,  no  open  season),  antelope Sept.  15-Oct  16. 

Grouse,  movmtain  and  valley  quail,  prairie  chicken Sept.  15- Jan.  1. 

Sage  hen July  15-Feb.  16. 

Woodcock Nov.  1-Jan,  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs Sept.  15-Dec.  16. 

Rail,  coot,  gallinule Sept.  l-Dec.  1. 

Duck Oct.  1-Jan.  1. 

Goose,  brant Oct.  1-Jan.  16. 

No  open  season:  Mountain  sheep,  goats,  pheasants  (1920>. 
New  Hampshire:  2 

Deer  in  Coos  County Oct.  15-Dec.  16. 

Deer  in  Carroll  and  Grafton  Counti^ Nov.  l-Dec.  16. 

Deer  in  rest  of  State Dec.  l-Dec.  16. 

Hare,  rabbit Oct.  1-Mar.  1. 

Quail,  partridge,  ruflfed  grouse,  woodcock Oct.  l-Dec.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs,  rail,  coot,  gal- 
linule  Aug.  15-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Sept.  1-D«?.  '16. 

No  open  season:  Elk,  moose,  caribou,  dove,  pheasant,  European  i)artridge,  kill- 
deer,  upland  plover,  Bartramian  sandpiper,  wood  duck;  gray  squirrel  (1919). 
New  Jersey: 

Deer 3  (no  oi)en  season  for  fawns) Oct.   13,   20,   27, 

and  Nov.  3. 
Rabbit,  squirrel,  quail,  ruffed  grouse  (partridge),  prairie  chicken,  Hungarian  par- 
tridge, English  or  ringneck  pheasant  cocks Nov.  10-Dec..l6. 

Woodcock Oct.  10-Dec.  1. 

Reedbird Sept.  1-Nov.  1. 

Blackbreasted  and  golden  plover,  English  (Wilson)  snipe  (jacksnipe),  yellowlegs.. .  Sept.  l-Dec.  16. 

Marsh  hen,  rail,  coot,  gallinule Sept.  l-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Nov.  1-Feb.  1. 

No  open  season:  Female  English  or  ringneck  pheasants,  wild  turkey  (1919);  wood 
duck  (1918);  dove,  wild  pigeon,  upland  plover,  swan. 
New  Mexico: 

Deer  (with  horns) : 

North  of  latitude  35° Oct.  16-Nov.  6 

South  of  latitude  35° Oct.  25-NoVi  26. 

Squirrel  (tassel-eared  gray) June  1-Dec.l. 

Quail  (except  bobwhite) Oct.  25-Jan.  1. 

Grouse Sept.  16-Nov  26, 

Wild  turkey: 

North  of  latitude  35° Nov.  1-Jan.  1. 

South  of  latitude  35° Oct.  25-Nov.  26. 

Ttirtle  dove Aug.  16-Oct.  1. 

Plover,  snipe,  yellowlegs Sept.  l-Dec.  16. 

Rail,  coot,  gallinule Sept.  l-Dec.  1. 

Duck,  goose,  brant Oct.  1-Jan.  16. 

No  open  season:  Does,  Sonoran  deer,  elk,  sheep,  goat,  antelope,  buffalo,  hob- 
white  quail,  pheasant,  ptarmigan,  prairie  chicken,  sage  hen,  wild  pigeon, 
swan  (1920). 

»  Nevada:  County  commissioners  may  change  dates  of  close  seasons  on  deer,  antelope,  and  sage  heais 
(without  altering  length),  and  may  shorten  open  seasons  on  other  game. 
2  New  Hampshire:  Governor  and  council  may  suspend  open  season  in  time  of  excessive  drought. 
«  New  Jersey:  Not  applicable  to  possession  of  imported  deer  properly  tagged. 
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Open  seasons  for  game — Continued. 
New  York:  ^  Open  seaaoru. 

Deer,  with,  horns  not  less  than  3  inches  long,  in  Adirondack  region  2 Oct.  1-Nov.  16. 

Exception:  Deer  having  horns  not  less  than  3  inches  in  length  in  Ulster  County 
and  towns  of  Neversink,  Cochecton,  Tusten,  Highland,  Lumberland,  Forest- 
burg,  Bethel,  and  all  of  towns  of  Mamakating  and  Thompson  south  of  New- 
burgh  and  Cochecton  timipikein  Sullivan  County,  and  Deer  Park  in  Orange 

County Nov.  1-Nov.  16. 

Varying  hare,  rabbit » Oct.  1-Feb.  1. 

Squirrel,^  black,  gray,  or  fox  (no  open  season  in  corporate  limits  of  city  or  village) .  Oct.  1,  Nov.  16. 

Woodcock ; Oct.  1-Nov.  16. 

Grouse,  partridge » Oct.  1-Dec.  1. 

Pheasants,  males  only {nov.  4,^N^v!'lLi 

Black  breasted  and  golden  plover,  snipe,  yellowlegs,  rail,  coot,  gallinule Sept.  16-Dec.  1. 

Waterfowl  (except  wood  duckandswan) Oct.  1-Jan.  11. 

No  open  season:  Elk,  moose,  caribou,  anteloi)e,  female  deer  and  fawns,  quail, 
Hungarian  or  European  gray-legged  partridge,  dove,  wood  duck,  swan. 
New  York— Long  Island: 

Varying  hare,  rabbit  (cottontail),  squirrel  (black,  gray,  fox),  quail,  pheasants 

(males  only),  grouse Nov.  1-Jan.  1. 

Woodcock Oct.  15-Dec.  1. 

Black-breasted  and  golden  plover,  jacksnipe,  yellowlegs Aug.  15-Dec.  1, 

Rail,  coot,  mud  hen,  gallinule Sept.  16-Dec.  1. 

Waterfowl  (except  wood  duck  and  swan) Oct.  1-Jan.  11. 

No  open  season:  Deer,  dove,  wood  duck,  swan. 
North  Carolina:  * 

Deer Oct.  1-Feb.  1. 

Quail,  wild  turkey,  dove Nov.  1-Mar.  1. 

Black-breasted  and  golden  plover,  jacksnipe  or  Wilson  snipe,  yellowlegs Sept.  1-Dec.  16. 

Woodcock Nov.  l.-Jan.  1. 

Rail,  coot,  galliaule Sept.  1-Dec.  1. 

Duck,  goose,  brant Nov.  1-Feb.  1. 

North  Dakota: 

Prairie  chicken  (piim.ated  grouse),  sharp-tailed  (white-breasted)  grouse,  golden 

plover,  snipe Sept.  7-Nov.  2. 

Woodcock Oct.  1-Nov.  2. 

Rail,  coot,  gallinule,  duck,  goose,  brant Sept.  7-Dec.  1. 

No  open  season:  Deer  (1920),  elk,  moose,  antelope,  quail,  partridge,  English 
pheasant,  Chinese  ringneck  pheasant,  Hungarian  partridge,  dove,  swan,  crane. 
Ohio: 

Rabbit Nov.  15-Dec.  5. 

^Squirrel Sept.  15-Oct.  21. 

Raccoon Nov.  1-Mar.  2. 

Woodcock Oct.  1-Dec.  1. 

Rail,  coot,  gallinule Sept.  1-Dec.  1. 

Plover,  snipe,  yellowlegs,  duck,  goose,  brant Sept.  1-Dec.  16.  * 

No  open  season:  Quail,  ruffed  grouse,  introduced  pheasant,  Hungarian  or  gray 
partridge,  dove  (Nov.  15, 1917),  wood  duck,  swan  (1918). 

1  New  York:  When  date  of  open  or  close  season  falls  on  Sunday,  season  opens  or  closes  on  the  preceding 
Saturday. 

2  The  Adirondack  region  comprises  the  counties  of  Clinton,  Essex,  Franklin,  Fulton,  Hamilton,  Herki- 
mer, Oswego,  Saratoga,  St.  Lawrence,  Warren,  and  W  ashington,  and  that  part  of  Jefferson,  Lewis,  and 
Oneida  Coimties  lying  east  of  the  Utica  &  Black  River  R.  R.  from  Utica  to  Ogdensburg. 

3  Seasons  on  upland  game  shortened  by  order  of  conservation  commission  as  follows:  Cotton-tail 
rabbit  in  Richmond  County,  Oct.  1-Nov.  15  and  Jan.  1-Feb.  1;  partridge  and  squirrel  in  Genesee 
County,  no  open  season  in  1915.  Pheasants  are  protected  until  Oct.  1, 1916,  in  the  counties  of  Chenango, 
Clinton,  Delaware,  Essex,  Franklin,  Herkimer,  Lewis,  Montgomery,  Oneida,  Otsego,  St.  Lawrence, 
Schenectady,  Warren,  and  Washington;  and  untU  Oct.  1, 1917,  in  Cattaragus  and  Chatauqua. 

*North  Carolina:  For  county  seasons  see  poster  No.  33  of  the  Biological  Survey,  U.  S.  Department  of 
Agriculture. 
6  Ohio:  Simdays  and  Mondays  are  close  seasons  for  ducks  and  other  waterfowl. 


32  FABMERS'   BULLETIN    692. 

Open  seasons  for  game — Continued. 
Oklahoma :  ^  Open  teagons. 

Deer  (male) Nov.  1-Dec.  1 . 

Quail,  Mexican  (blue) Nov.  30-Jan.  1 

Wild  turkey  (additional  season  for  gobblers,  Mar.  15-Apr.  15) Nov.  15-Jan.  1 . 

Woodcock - Nov.  1-Jan.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs Sept.  1-Dec,  16. 

Rail,  coot,  gallinule Sept.  1-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Sept.  15-Feb.  1. 

No  open  season:  Does,  prairie  chicken,  wild  pigeon,  imported  pheasant,  dove, 
crane,  long-billed  curlew,  wood  duck;  antelope  (1918). 
Oregon: 
District  No.  1,^  west  of  Cascades: 

Deer  (male) Aug.  15-Nov.  1. 

Silver  gray  squirrel,  dove Sept.  1-Nov.  1. 

Quail  in  Coos,  Curry,  Jackson,  Josephine  only,  grouse,  Chinese  pheasant  (except 
Chinese  pheasant  in  Coos,  Cinry,  and  Josephine  Counties,  no  open  season;    in 

Jackson,  Oct.  1-11) Oct.  1-Nov.  1. 

Rail,  coot,  duck,  goose  (see  exceptions) Nov.  1-Jan.  16. 

Exceptions:    In  Coos  (goose  only),  Clatsop,  Columbia,  Multno- 
mah, and  Tillamook  Counties Oct.  1-Jan.  1. 

Duck  inCoosCoimty Oct.  1-Jan.  16. 

Blackbreasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs  (see  exception). .  Nov.  1-Dec.  16. 
Exception:  In  Clatsop,  Columbia,  Coos,  Multnomah,  and  Til- 
lamook Coimties Oct.  1-Dec.  16. 

GaUinule,  brant Oct.  1-Jan.  16. 

No  open  season:  Does  and  spotted  fawn,  moose,  elk,  antelope,  caribou,  sheep, 

goat,  quail  (except  as  above),  pheasant  (silver,  golden,  Reeves,  and  English), 

Himgarian  partridge,  bobwhite,  prairie  chicken,  Franklin  grouse,  fool  hen, 

wild  turkey,  shore  birds  (except  as  above),  wild  pigeon,  wood  duck,  swan. 

District  No.2,^eastof  Coscodc*  (open  season  same  as  in  district  No.  1,  except  as  follows): 

Chinese  pheasant  in  Union  County  and  quail  in  Klamath  County. .  Oct.  1-Oct.  11. 

Ruffed  grouse,  native  pheasant,  blue  or  sooty  grouse Aug.  15-Nov.  1 

Prairie  chicken  in  Sherman,  Union,  and  Wasco  Coimties  only Oct.  1-Oct.  16. 

Sage  hen July  15-Sept.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs Oct.  1-Dec.  16. 

Rail,  coot,  duck,  goose  s Oct.  1-Jan.  16. 

No  open  season:  Silver  gray  squirrel,  imported  pheasant. 
Pennsylvania: 

Deer— male  with  horns  2  inches  above  the  hair  (eee  exception) Dee.  1-Dec.  16. 

Exception:  No  open  season  in  Cambria,  Clarion,  Chester,  Fayette,  Forest,  Jeffer- 
son, Somerset,  Warren,  and  Westmoreland  Counties. 

Bear v Oct.  15-Dec.  16. 

Hare,  rabbit Nov.  1-Dec.  1. 

Squirrel  (gray,  black,  fox),  quail,  rufled  grouse,  ringneck  pheasant,  wild  turkey, 

Himgarian  partridge,  woodcock,  blackbird Oct.  15-Dec.  1. 

Reedbird Sept.  1-Nov.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs Sept.  1-Dec.  16. 

Rail,  coot,  mud  hen,  gallinule Sept.  1-Dec.  1. 

Wild  waterfowl— duck,  goose,  brant,  loon,  grebe Oct.  1-Jan.  16. 

No  open  season:  Elk  (1921);  upland  or  grass  plover,  wood  duck  (1918);  does,  dove, 
Mlldeer  plover. 
Rliode  Island: 

Gray  squirrel,  hare,  rabbit,  quail  or  bobwhite,  ruffed  grouse  or  partridge Nov.  1-Jan.  1. 

Woodcock Nov.  1-Dec.  1. 

Plover,  snipe,  yellowlegs,  rail,  coot,  gallinule Aug.  15-Dec.  1. 

Duck,  goose,  brant Oct.  1-Jan.  1. 

No  open  season:  Deer,^  dove,  pheasant,  Himgarian  partridge  (1920);  wood  duck, 
swan,  smaller  shore  birds  (1918). 

1  Oklahoma:  No  open  season  for  deer,  bear,  and  wild  turkeys  in  Blaine,  Caddo,  Comanche,  Kiowa,  and 
Major  Counties. 

2  Oregon:  District  No.  1,  west  of  Cascades,  includes  Benton,  Clackamas,  Clatsop,  Columbia,  Coos,  Curry, 
Douglas,  Jackson,  Josephine,  Lane,  Lincoln,  Linn,  Marion,  Multnomah,  Polk,  Tillamook,  Washington, 
and  Yamhill  Counties,    District  No.  2.  east  of  Cascades,  includes  all  other  counties  in  the  State. 

8  Unlawful  to  kill  geese  at  any  time  on  islands  or  sand  bars  in  the  Columbia  east  of  the  Cascades  or  on 
Deschutes  and  John  Day  Rivers  south  to  junction  with  White  River  and  Thirtymile  Creek,  respectively. 

*  Rhode  Island:  Deer  injuring  crops  may  be  killed  at  any  time  by  the  owner  or  occupant  of  the  premises 
mider  written  permit  from  secretary  of  state. 
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Open  seasons  for  game — Continued. 
South  Carolina:  Open  seasom. 

Deer  (see  exceptions) Sept  1-Jan.  1. 

Exceptions:  In  Berkeley,  Clarendon,  and  Dorchester  Counties.  Aug.  1-Feb.  1. 

In  Barnwell,  Florence,  and  Marion  Counties Aug.  1-Jan.  1. 

In  Orangeburg  County No  open  season. 

Squirrel  in  Chesterfield  and  York  Counties Oct.  1-Jan.  1. 

Quail  (partridge),  wild  turkey  (see  exceptions) Nov.  15-Mar.  15. 

Exceptions:  In  Abbeville,  Chester,  and  Lancaster  Counties...  Dec.  1-Feb.  1. 

Quail  in  Chesterfield  and  York  Counties Nov.  1&-Mar.  1. 

Quail  in  Marlboro  Comity Nov.  15-Feb.  15. 

Wild  turkey  in  Orangeburg  Comity No  open  season. 

Dove Aug.  15-Mar.  L 

Woodcock Nov.  1-Jan.  1. 

Crackle Oct.  l-Mar.  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs Nov.  20-Feb.  1. 

Reedbird Sept.  1-Nov.  1. 

Rail, coot,  gallinule..... Sept.  1-Dec.  1. 

Duck,  goose,  brant Nov.  20-Feb.  16. 

South  Dakota: 

Deer  (except  fawns,  no  open  season) Nov.  1-Dec.  1. 

Partridge,  grouse,  prairie  chicken,  golden  plover,  snipe,  yellowlegs Sept.  lO-Oct.  10. 

Rail,  coot,  gallinule : Sept.  7-Dec.  1. 

Woodcock Oct.  1-Oct.  10. 

Duck,  goose,  brant Sept.  10-Dec.  1. 

Ko  open  season:  Elk,  antelope,  mountain  sheep,  quail,  dove,  upland  plover, 
imported  pheasants. 
Tennessee; 

SqTiirrel June  1-Jan,  1. 

Quail  or  partridge  (see  exceptions),  wild  turkey  (additional  season  for  gobblers, 

Apr.  1-25) Nov.  15-Jan.  1. 

Exceptions.  Quail,  in  White  (1918),  Chester,  Fayette,  Harde- 
man, and  Hay  wood  comities Dec.  15-Mar.  1. 

Grouse,  pheasant  (except  imported  species) Nov.  l-Mar.  1. 

i  E nglish  pheasant Dec.  1-Jan.  1. 

Dove Aug.  15-Jan.  1. 

Woodcock Nov.  1-Jan,  1. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs Oct.  1-Dec,  16. 

Rail,  coot,  mud  hen,  gallinule Oct.  1-Dec.  1. 

Duck,  goose,  brant Oct.  1-Jan,  16. 

IVo  open  season:  Deer  (1917),  ring-necked  and  Mongolian  pheasants,  robin, 
meadow  lark. 
Texas: 

Deer  (male) Nov.  1-Jan.  1. 

Quail  or  partridge Dec.  1-Feb.  1. 

Wild  turkey Dec.  1-Apr.  1. 

Dove Sept.  l-Mar.  1. 

Woodcock Nov.  1-Jan.  1, 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs Nov.  1-Feb,  1. 

Rail,  coot,  gallinule Sept.  1-Dec.  1. 

Duck,  goose,  brant Oct.  15-Feb.  1. 

JVo  open  season:  Does,  spotted  fawns;  antelope,  sheep,  prairie  chicken,  or  pin- 
nated grouse,  introduced  pheasants  (1916). 
Utah: 

Deer  (male— with  horns  visible  above  the  head)  (see  exception) Oct.  15-Nov.  i. 

Exception:  Nonresident  not  permitted  to  kill  deer. 
Quail  in  Carbon,  Davis,  Salt  Lake,  San  Pete,  Sevier,  Uintah,  Utah,  and  Weber 

Counties Oct,  1-Nov.  1. 

Quail  in  Garfield,  Kane,  and  Washington  Coxmties Sept.  1-Feb.  1. 

QuaU  in  Iron  County Oct.  1-Dec.  1. 

Sage  hen  (see  exception),  blue  and  willow  grouse Sept.  1-Sept.  16. 

Exception:  Sage  hen  in  Rich  and  Uintah  Coimties Aug.  15-Sept.  16. 

Dove Aug.  15-Sept.  1. 

Snipe - Oct.  1-Dec.  16. 

Duck,  goose  (see  exception) Oct.  1-Jan.  1. 

Exception:  In  Grand,  Kane,  San  Juan,  Uintah,  and  Washing- 
ton Counties Oct,  l-Jan.  16. 
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Open  seasons  for  game — Continued. 
TJtali — Continued.  Open  seasons. 

Rail,  coot,  gallinnle Oct.  1-Dec.  1. 

No  open  season:  Does,  favsras,  elk,  antelope,  sheep,  quail  (except  as  above),  part- 
ridge, prairie  chicken,  pheasants  (Chinese,  English,  Mongolian),  robin,  shore 
birds  (except  snipe),  swan. 
Vermont:  i 

Deer Nov.  15-Dec.  6. 

Hare,  rabbit Sept.  15-Mar.  1. 

Gray  squirrel,  quail,  rufled  grouse  (partridge) Sept.  15-Dec.  1. 

Woodcock Oct.  1-Dec.  1. 

Black-breasted  and  golden  plover,  English  snipe,  yellowlegs,  coot,  gallinule Sept.  1-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Sept.  16-Dec.  16. 

No  open  season:  Elk  (1923);  moose,  caribou,  fawns,  pheasants,  European  par- 
tridge, dove,  upland  plover,  rail,  wood  duck,  swan. 
Virginia:  2 

Deer  (except  ia  Brunswick  and  Greenesville  Counties,  Oct.  1-Feb.  1;  Surry  and 

Prince  George,  Oct.  1-Jan.  1) Sept.  1-Dec.  1. 

Rabbit Nov.  1-Feb.  l.» 

Squirrel — 

Brunswick  and  Greenesville  Counties Nov.  1-Feb.  1.* 

Isle  of  Wight  and  Southampton  Covmties  (gray  or  fox) Sept.  1-Jan.  15, 

Warren  County Nov.  15- Jan.  1. 

Opossum  in  Halifax  County Oct.  15-Feb.  1. 

Quail  or  partridge,  pheasant  or  grouse,  wild  turkey  (see  exception) Nov.  1-Feb.  1. 

Exception:  West  of  the  Blue  Ridge Nov.  1-Jan.  1. 

Dove  in  Brunswick  and  Greenesville  Counties Aug.  15-Jan.  15. 

Woodcock,  summer  or  wood  duck Nov.  1-Jan.  1. 

Black-breasted  and  golden  plover,  jacksnipe  or  Wilson  snipe,  yellowlegs Sept.  1-Dec.  16. 

Rail,  coot,  mud  hen,  gallinule Sept.  1-Dec.  1. 

Reedbird Sept.  l-Nov.  1. 

Winter  waterfowl  5  (except  in  Brunswick  and  Greenesville  Comities,  Nov.  1-Jan.  1).  Nov.  1-Feb.  1. 
No  open  season:  Curlew,  willet,  robin,  snipe,  and  smallershore  birds,  swan,  1918. 
Washington: 

Deer,  goat  (except  east  of  Cascades,  Oct.  1-Nov.  15) Sept.  15. -Nov.! . 

Caribou  (except  west  of  Cascades,  no  open  season) Oct.  1-Nov.  15. 

Ruffed  grouse,  blue  grouse,  ptarmigan,  quail ,  west  of  Cascades Sept.  15-Nov.  1. 

East  of  Cascades:  Ruffed  grouse,  blue  grouse  (except  in  Yakima  County,  no  open 
season,andinAsotin,Columbia,Garfield,andWallaWallaCoimtiesAug.l5-Oct.2).  Sept.  1-Nov.  16. 

Quail  east  of  Cascades  (except  bobwhite  in  Spokane  County,  Oct.  1-Nov.  16) Oct.  1-Oct.  11. 

Prairie  chicken Sept.  15-Nov.  2. 

Sage  hens  (except  in  Kittitas  County,  Oct.  1-Oct.  11) Oct.  15-Nov.  2. 

Sharp-tailed  grouse  (see  exceptions) No  open  season. 

Exceptions:  In  Adams,  Asotin,  Columbia,  Ferry,  Garfield, 
Lincoln,  Okanogan,  Walla  Walla,  and  Whitman  Counties. .  Sept.  15-Nov.  2. 

In  Douglas  County Sept.  1-Nov.  2. 

In  Kittitas  County Oct.  1-Oct.  11. 

,    English,  Mongolian,  and  Reeves  pheasants  (see  exceptions) Oct.  1-Oct.  15. 

Exceptions:  In  Mason  and  Thurston  Counties  and  east  of  Cas- 
cades    No  open  season. 

Chinese  pheasant  (see  exceptions) Sept.  15-Noy.  1. 

Exceptions:  East  of  Cascades  (except  in  Benton,  Spokane,  and 
Yakima  Counties,  Oct.  1-Oct.  16;  Kittitas  County,  Oct.  1- 

Oct.  1 1) No  open  season. 

Hungarian  partridge  in  Kittitas  County Oct.  1-Oct.  11. 

County Oct.  1-Nov.  16. 


1  Vermont:  The  governor  is  authorized  to  suspend  open  seasons  in  time  of  drought  and  fix  another  open 
season  for  deer  in  such  event. 

2  Virginia:  Boards  of  supervisors  may  shorten  the  open  seasons  in  their  counties  and  make  other  restric- 
tions not  repugnant  to  law,  "and  may  include  in  such  protection  other  game  not  specifically  mentioned 
in  this  section."  (Code  1904,  sec,  2070a,  as  amended  in  1906.)  These  changes  are  not  included  in  this 
table, 

3  Residents  of  the  State  may  kiQ  rabbits  on  their  own  lands  at  any  time. 

^  Residents  of  the  State  may  kill  squirrels  on  their  own  lands  at  any  time. 

6  Wild  fowl  may  not  be  hunted  on  Wednesdays,  Saturdays,  and  Sundays  on  Back  Bay,  Princess  Anne 
County. 
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Open  seasons  for  game — continued. 

Wasliliigtx>ii— Continued .  Open  seasons . 

Black-breasted  and  golden  plover,  Wilson  or  jacksnlpe,  yellowlegs Oct,  1-Dec.  16. 

Rail,  coot,  gallinule,  duck,  goose,  brant Oct.  1-Jan.  16.i 

No  open  season:  Moose,  elk  (1925):  fawns,  mountain  sheep,  squirrels  (gray,  black, 
fox),  wild  turkey,  dove,  and  introduced  birds(  except  as  above). 
West  Virginia: 

Deer  (with  horns  more  than  4  inches  long— no  open  season  for  other  dew),  ruffed 

grouse  (pheasant),  wild  turkey Oct,  16-Dec.  1. 

Rabbit  (except  on  own  land) Oct.  15-Jan.  1. 

Squirrel  (black,  gray,  red,  fox) Sept.  15-Dec.  1. 

Quail  (Virginia  partridge) Nov.  1-Dec.  1. 

Black-breasted  and  golden  plover Sept,  1-Dec.  16. 

Jacksnipe  or  Wilson  snipe,  yellowlegs Oct,  15-Dec.  16. 

Woodcock Oct.  1-Dec.  1. 

Rail  (ortolan),  coot,  gallinule Sept.  1-Dec.  1. 

Duck  (except  wood  duck),  goose,  brant Oct.  1-Jan.  16. 

No  open  season:  Elk  (1923);  imported  pheasants,  capercailzie,  and  other  intro- 
duced foreign  game  birds,  dove,  wood  duck. 
Wisconsta: 

Deer  (male)  in  Pierce,  Dunn,  Eau  Claire,  Trempeleau,  Jackson,  Juneau,  Sauk,  Mara^ 

thon,  Langlade,  Oconto,  Door,  and  all  counties  north  (except  Polk) Nov.  11-Dec.  1. 

No  open  season:  Deer  in  rest  of  State. 
Rabbit,  in  Eau  Claire,  Pierce,  Portage,  Richland,  Waupaca,  and  Waushara  Counties.  Sept.  lO-Feb.  1 . 
In  Dane,  Dunn,  Green,  Green  Lake,  Juneau,  La  Crosse,  Outagamie,  Marinette, 

Rock,  Sheboygan,  Trempeleau,  Walworth,  and  Wood  Counties Oct.  10-Feb.  1. 

InDodge,  Jeflferson,  Manitowoc,  Ozaukee,  Washington,  and  Waukesha  Counties.  Nov,  1-Jan.  1. 

Squirrel  (gray,  fox,  black— see  exceptions) Oct.  10-Feb.  1. 

Exceptions:   Eau  Claire,  Portage,  Richland,  Vernon,  Wau- 
paca, and  Waushara  Counties Sept.  10-Feb.  1. 

In  Dodge  and  Jefferson  Counties Nov.  1-Jan.  1. 

In  Kenosha,  Ozavikee,  Pierce,  Racine,  Washington,  and 

Waukesha  Counties No  open  season. 

Partridge Sept.  7-Nov.  1. 

Prairie  chicken,  grouse:  In  Adams,  Ashland,  Barron,  Bayfield,  Brown^  Burnett, 

'"'    Buffalo,  Clark,  Columbia,  Crawford,  Dodge,  Douglas,  Dunn,  Eau  Claire,  Florence, 

Fond  du  Lac,  Grant,  Green,  Green  Lake,  Iowa,  Jackson,  Juneau,  Kewaunee, 

Lafayette,  Marathon,  Marinette,  Marquette,  Monroe,  Oconto,  Outagamie,  Pepin, 

Pierce,  Polk,  Portage,  Richland,  Rock,  Rusk,  St,  Croix,  Sawyer,  Shawano,  Wash- 

^    bum,  Waupaca,  Waushara,  and  Wood  Counties. Sept.  7-Oct.  1, 

•       In  Waukesha  County Sept.  7-Sept.  16. 

In  Chippewa  and  Vernon  Counties Sept.  7-Dec.  1. 

In  rest  of  State Sept.  7, 1919. 

Plover,  snipe,  coot  or  mud  hen,  rail,  rice  hen,  duck,  goose,  brant Sept.  7-Dec.  1, 

No  open  season:  Elk,  moose,  quail,  pheasants  (Chinese,  EngUsh,  Mongolian), 
Hungarian  partridge,  woodcock,  dove,  wood  duck,  swan. 
Wyoming:  2 

Deer  (see  exception) Oct.  1-Nov.  16, 

Exception:  In  Campbell,  Crook,  Johnson,  Niobrara,  Sheridan, 

and  Weston  Counties Oct.  15-Nov.  1. 

E"lk  in  Lincoln,  Park,  and  Fremont  Counties  (except  Bridger  National  Forest  and 

north  of  Big  Wind  River  and  south  of  Sweetwater) Sept.  1-Nov.  16. 

Grouse  (other  than  sage  grouse) Sept,  1-Nov,  16. 

Sage  grouse Aug.  1-Sept.  2. 

Black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs,  duck,  goose  (see 

exception) Sept.  15-Dec.  16. 

Exception:  Duck,  goose,  in  Carbon  County Sept.  1-Dec,  16. 

1  Washington:  No  open  season  on  waterfowl  upon  Columbia  or  Snake  Rivers  or  within  i  mile  of  their 
shores  in  counties  of  Benton,  Columbia,  Douglas,  Franklin,  Garfield,  Grant,  Kittitas,  Klickitat,  Walla 
Walla,  Whitman,  and  Yakima. 

2  Wyoming:  Hunting  permitted  in  Lincoln  County  on  Fall  River  rim  or  crest  in  cattle  districts  1, 
3,  and  5  in  Wyommg  National  Forest,  Oct.  5-Nov.  30, 
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Open  seasons  for  game — Continued. 
Wyoming— Continued.  O'pen  seoiong. 

Rail,  gallinule Sept.  1-Dec.  1. 

Coot,  mud  hen  (see  exception) Sept.  15-Dec.  1. 

Exception:  In  Carbon  County Sept.  1-Dec.  1. 

No  open  season:  Elk  (except  as  above);  moose,i  antelope,  quail,  Mongolian  pheas- 
ant (1919);  dove,  swan. 
Alberta: « 

Deer  (male),  bull  moose,  caribou Nov.  1-Dec.  15. 

Sheep  (male),  goat Sept.  1-Oct.  15. 

Partridge,  Hungarian  partridge,  grouse,  prairie  chicken,  ptarmigan,  pheasant  (ex- 
cept English,  no  open  season) Oct.  1-Dec.  1. 

Plover,  curlew,  sandpiper,  snipe,  shore  birds,  coot,  rail,  crane,  duck,3  swan Sept.  1-Jan.  1. 

No  open  season:  Elk,  wapiti,  buflfalo,  females  of  deer,  moose,  sheep,  and  young 
of  all  big  game;  antelope  (1917). 
British  Columbia:  * 

Deer,<  goat,  male  caribou Sept.  1-Dec.  16. 

Bullmoose  (in  Atlin,  Cariboo,  Columbia,  and  Skeena  Electoral  Districts  only) Sept.  1-Dec.  16. 

Male  sheep  (except  in  Okanogan,  Similkameen,  and  Yale  Electoral  Districts,  no 

open  season) Sept.  1-Nov.  16. 

Ruffed  grouse  (certain  districts),  blue  grouse,  Franklin  grotise,  ptarmigan Sept.  15-Dec.  1. 

Prairie  chicken  (certain  districts) Sept.  15-Oct.  16. 

Quail  and  male  pheasants  (certain  districts) Oct.  1-Dec.  16. 

Rail,  coot,  plover,  snipe,  curlew,  sandpiper,  crane,  duck  (see  exception) Sept.  1-Feb.  1. 

Exception:  In  Albemi,  Comox,  Cowichan,  Esquimalt,  Islands, 

Nanaimo,  Newcastle,  and  Saanich  Electoral  Districts Sept.  15-Feb.  16. 

Goose  (see  exception'* Sept.  1-Apr.  1. 

Exception:  In  Chilliwack,  Delta,  and  Richmond  Districts Sept.  1-Mar.  1. 

No  open  season:  Buffalo,  elk,  young  of  deer  and  goat,  and  females  and  young  of 
moose,  caribou,  and  sheep. 
Manitoba:  s 

Deer,  elk  or  wapiti,  moose,  caribou  or  reindeer,  antelope  or  cabri  (males) Dec.  1-Dec.  15. 

Partridge,  prairie  chicken,  grouse,  ptarmigan Oct.  1-Oct.  20. 

Woodcock,  plover,  sandpiper,  snipe,  duck Sept.  15-Dec.  1. 

No  open  season:  Bison  or  buffalo,  females  and  young  of  big  game,  dove;  quail,  '  ^ 

pheasant,  curlew  (1920).  ' 

New  Brunswick: 

Deer,  moose,  caribou  (cow  and  calf  8  moose  and  caribou,  no  open  season) Sept.  15-Dec.  1. 

Partridge,  woodcock,  snipe Sept.  15-Dec.  1. 

Teal,  wood  duck,  dusky  or  black  duck  (except  residents  may  kill  black  ducks  in 

Grand  Manan  Parish,  Oct.  1-Mar.  1),  goose,  brant Sept.  1-Dec.  2. 

Shore  or  other  birds  on  beaches,  islands,  or  lagoons  bordering  tidal  waters  of  Nor- 
thumberland Strait,  Gulf  of  St.  Lawrence,  and  Bay  of  Chaleur Aug.  15- Jan.  1. 

No  open  season:  Pheasant. 
Newfoundland:  ^ 

Caribou  (except  in  a  special  region  near  Grand  Lake,  no  open  season) Oct.  21-Feb.  1.8 

Hare,  rabbit Sept.  2(>-Jan.  1. 

Ptarmigan,  willow  grouse  or  partridge,  plover,  curlew,  snipe,  or  "other  wild  or 

migratory  birds  (except  wild  geese) " Sept.  20-Jan.  1. 

No  open  season:  Elk,  moose;  capercailzie,  black  game  (1917). 

1  Wyoming:  During  the  season  of  1915  fifty  (50)  bull  moose  may  be  killed  under  special  $100  license; 
hunter  to  be  accompanied  by  deputy  warden. 

^Alberta:  North  of  latitude  55°  any  game  animal  or  bird,  except  elk  and  buffalo,  may  be  killed  at  any 
time  if  needed  for  food. 

3  Except  white-winged  scoters,  north  of  township  50,  which  may  be  taken  at  any  time. 

*  British  Columbia:  For  local  exceptions,  see  regulations  of  lieutenant  governor  in  council.  No  open  sea- 
son on  deer  in  Queen  Charlotte  Islands  or  on  white-tailed  deer  in  Okanogan  and  Similkameen  Electoral 
Districts. 

5  Manitoba:  Seasons  apply  south  of  latitude  53°;  north,  unlawful  to  kill  any  game  birds  (except  ducks 
and  geese)  or  any  big  game  animals,  except  for  food  for  personal  use. 

^New  Brunswick:  Under  three  years  of  age  and  with  horns  having  less  than  three  tines  4  inches  in 
length. 

7  Newfoundland:  Poor  settlers  may  kill  any  birds  except  capercailzie  and  black  game  at  any  time  for 
immediate  consumption  by  themselves  or  their  families. 

8  Additional  open  season  Aug.  1-Oct.  1. 
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Open  seasons  for  game — Continued. 
Nova  Scotia:  Open  geasons. 

Moose,  bulls  (except  on  Cape  Breton  Island,  1918) Sept.  I&-N0V.  30. 

Caribou,  bulls,  in  Inverness  and  Victoria  Counties  only Sept.  l&-Oct.  16. 

Hare,  rabbit Oct.  1-Mar.  1. 

Quail,  plover,  curlew,  sandpiper,  tattler,  shore  bird,  rail,  coot,  teal,  swan. Aug.  15-Jan.  1, 

Rufied  grouse  or  birch  partridge Oct.  1-Nov.  1. 

Woodcock,  W  ilson  snipe Septc  1-Jan.  1. 

Duck,  geese,  brant Sept.  15-Mar.  1, 

No  open  season:  Caribou  (except  as  above),  deer,  cow  moose  (1918);  Canada 
grouse  (spruce  partridge),  pheasant,  wood  duck. 
Ontario:  1 

Deer  (except  in  DufEerin,  Grey,  Simcoe,  and  "Wellington  Comities,  to  Nov.  1, 1917; 

in  Bruce  County,  Nov.  1, 1916) Nov.  1-Nov.  16.* 

Moose,  caribou  (bulls  only)  (cows,  and  calves  under  1  year  of  age,  no  open  season). .  Oct.  16-Nov.  16.3 

Hare  4 Oct.  1-Dec.  16. 

Squirrel  (black  or  gray)  (see  exceptions) Nov.  15-Dec.  2. 

Exceptions:  Haldimand  and  Haltcxi  Counties Oct.  14, 1917. 

Wild  turkey Nov.  15-Dec.  2. 

Partridge,  grouse  (except  in  Haldimand  and  Halton  Counties,  1917),  prairie  fowl. . .  Oct.  15-Nov.  16. 

Capercailzie Sept.  15-Dec.  16. 

Woodcock Oct.  1-Nov.  16. 

Swan,  goose Sept.  15-Apr.  16. 

Plover,  snipe,  rail,  other  shore  birds,  duck  and  other  waterfowl Sept.  1-Dec.  16.6 

No  open  season:  Fawns,  elk  or  wapiti,  dove;  quail,  Himgarian  partridge,  pheas- 
ants (1916). « 
Prince  Edward  Island: 

Hare,  rabbit Nov.  1-Feb.  1. 

Partridge  (alternate  years,  1915, 1917,  etc.) Oct.  15-Nov.  15. 

Plover,  curlew * Aug.  1-Jan.  1. 

Snipe,  woodcock Sept.  1-Jan.  1. 

Yellowlegs,  shore  and  other  birds  along  beaches  or  tidal  marshes,  duck Aug.  20-Jan.  1. 

Goose Sept.  15-May  10. 

Brant Apr.  20-Jan.  1. 

Quebec: 
Zone  IJ 

Deer,  bull  moose  (see  exception) Sept.  1-Jan.  1. 

Exception:  In  Labelle,   Ottawa,   Pontiac,   and   Temiscaming 

Counties Oct.  1-Dec.  1. 

Caribou Sept.  1-Feb.  U 

pare Oct.  IS-Feb.  1. 

Bear Aug.  20- July  1. 

Birch  or  swamp  partridge Sept.  1-Dec.  15. 

White  partridge  or  ptarmigan Nov.  1-Feb.  1. 

Woodcock,  plover,  curlew,  tattler,  sandpiper,  snipe Sept.  1-Feb.  1. 

Widgeon,  teal,  duck  (except  sheldrake),  gull,  loon. Sept.  l-Mar.  l.s 

No  open  season:  Cow  moose  and  young  deer,  moose  and  caribou. 
Zone  2.  Seasons  same  as  in  Zone  1,  except  as  follows: 

Caribou Sept.  l-Mar.  1. 

Hare Oct.  15-Mar.  1. 

Bu-ch  or  swamp  partridge Sept.  15-Feb.  1. 

White  partridge  or  ptarmigan Nov.  15-Mar.  1. 

1  Ontario:  Lieutenant  governor  in  coimcil  may  alter  close  seasons  in  region  north  and  west  of  French 
River,  Lake  Nipissing,  and  Mattawa  River  and  in  the  vicinity  of  Rondeau  Park,  and  close  for  a  definite 
period  seasons  for  any  game  animal  or  nonmigratory  game  bird  whose  numbers  have  diminished. 

2  Persons  who  put  deer  on  their  own  lands,  and  their  licensees,  may  hunt  such  deer,  Oct.  1-Nov.  16. 
8  South  of  the  Canadian  Pacific  R.  R.,  between  Mattawa  and  the  Manitoba  boundary,  Nov.  1-16. 

*  Cottontail  rabbits  (wood  hares)  may  be  killed  during  close  season  when  damaging  trees  or  shrubs,  and 
from  Dec.  15-Jan.  1,  otherwise  than  by  shooting. 

6  Shore  birds  and  waterfowl  south  of  the  Canadian  Pacific,  between  Montreal  and  Toronto,  and  the 
Guelph  and  Goderich  Railways,  Sept.  15-Dec.  16. 

«  Under  act  for  protection  of  insectivorous  birds,  Rev.  Sts.,  1897,  ch.  289,  sec.  3. 

'  Quebec:  Zone  No.  1  comprises  the  whole  Province,  except  that  part  of  the  counties  of  Chicoutimi  and 
Saguenay  east  and  north  of  the  River  Saguenay.    Zone  No.  2  comprises  the  excepted  part  of  said  counties. 

« Inhabitants  of  Zone  2  and  Qasp^  County  may  take  these  birds  for  food  Aug.  1-June  1. 
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Ojpen  seasons  for  game — Continued. 
Saskatchewan:  i  O'pen  seasons. 

Deer,  elk  or  wapiti,  moose,  caribou  (males  only) Nov.  15-Dec.  l.« 

Partridge,  prairie  chicken,  grouse,  ptarmigan Sept.  15-Nov.  16 

Plover,  curlew,  sandpiper,  snipe,  shore  birds,  coot,  rail,  duck,  goose,  swan,  crane 

(except  whooping  crane) Sept.  15- Jan.  1. 

No  open  season:  Antelope,  buffalo,  and  females  and  young  of  other  big  game, 
English  pheasant,  whooping  crane. 
Northwest  Territories: 3 

Deer,  elk  or  wapiti,  moose,  caribou,  goat,  sheep Dec.  l-Apr.  1.* 

Musk  ox Oct.  15-Mar.  20. 

Partridge,  prairie  chicken,  grouse,  pheasant Sept.  1-Jan.  1. 

Duck,  goose,  swan Sept.  1-Jan.  15. 

Yukon:  6 

Deer,  elk  or  wapiti,  moose,  caribou,  sheep,  goat,  musk  ox  (males  only) Sept.  1-Mar.  1. 

Partridge,  prairie  chicken,  grouse,  ptarmigan,  pheasant Sept.  1-Mar.  15. 

Sandpiper,  snipe,  crane,  duck,  goose,  swan Aug.  10-June  1. 

No  open  season:  Bison  or  bu:^alo  and  females  of  other  big  game. 

SfflPMENT  OF  GAME. 

Shipment  is  the  most  important  feature  of  the  traffic  in  game.  If 
permitted  without  Hmitation  it  is  a  great  factor  in  game  destruction. 
A  reahzation  of  this  fact  has  induced  many  of  the  States  to  prohibit 
export  of  all  or  certain  Mnds  of  game,  and  in  a  few  instances  all 
transportation  even  within  the  State.  The  subject  may  be  conven- 
iently considered  under  the  following  subheads:  ^^ Federal  laws"  and 
''State  laws  prohibiting  export." 

FEDERAL  LAWS. 

Federal  laws  affecting  the  shipment  of  game  comprise  the  statutes 
regulating  interstate  commerce  in  game  and  the  importation  of  birds 
from  foreign  countries,  and  those  providing  for  the  protection  of 
birds  and  game  on  territory  under  immediate  Federal  jurisdiction.' 

They  comprise:  (1)  Sections  241  to  244  of  the  Criminal  Code  (35 
Stat.,  1137),  regulatuig  the  importation  and  interstate  shipment  of 
game;^  (2)  the  tariff  act,  imposing  duties  on  game  and  skins  and 
prohibiting  the  entry  of  feathers  imported  from  foreign  countries; 
(3)  the  act  regulating  the  introduction  of  eggs  of  game  birds;  (4) 
the  game  law  of  Alaska;  and  (5)  provisions  for  protecting  bircis  in 
national  parks,^  national  forests,  and  other  Government  reservations. 
The  full  text  of  the  Alaskan  game  law  of   1908,  with  the  regula- 

1  SasTcatchewan:  Lieutenant govemorincouncilmayextendcloseseasonsovercurrentyear,witliialimits, 
on  petition  of  six  game  guardians. 

2  Applies  north  of  line  between  townships  34  and  35;  south  of  said  line,  no  open  season. 

3  Northwest  Territories:  Indians,  inhabitants,  travelers,  explorers, and  stirveyors  ia  need  of  food,  exempt. 
Governor  in  council  may  alter  seasons. 

*  Also  July  15-Oct.  1. 

5  Yukon:  Indians,  explorers,  surveyors,  prospectors,  miners,  and  travelers  in  need  of  food  are  exempt. 
Commissioner  ia  council  may  alter  seasons. 

6  Federal  laws:  These  sections  are  sections  2, 3,  and  4  of  the  Lacey  Act  as  amended. 

7  The  law  govemiag  the  Yellowstone  Park  prohibits  any  person,  or  any  stage,  express,  or  railway  com- 
pany from  receiving  for  transportation  animals,  birds,  or  fish  taken  in  the  park,  imder  a  penalty  not  exceed- 
ing $300.    (28  Stat.,  ch.  72,  sec.  4.) 
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tions  now  in  force,  is  published  in  circulars  of  the  Biological  Survey. 
Sections  241,  242,  243,  and  244  of  the  Criminal  Code  of  the  United 
States  are  as  foUows: 

Sec.  241.  The  importation  into  the  United  States,  or  any  Territory  or  District 
thereof,  of  the  mongoose,  the  so-called  ''flying  foxes"  or  fruit  bats,  the  English  spar- 
row, the  starling,  and  such  other  birds  and  animals  as  the  Secretary  of  Agriculture 
may  from  time  to  time  declare  to  be  injurious  to  the  interests  of  agriculture  or  horti- 
culture, is  hereby  prohibited;  and  all  such  birds  and  animals  shall,  upon  arrival  at 
any  port  of  the  United  States,  be  destroyed  or  returned  at  the  expense  of  the  owner. 
No  person  shall  import  into  the  United  States  or  into  any  Territory  or  District  thereof 
any  foreign  wild  animal  or  bird,  e^tcept  under  special  permit  from  the  Secretary  of 
Agriculture:  Provided,  That  nothing  in  this  section  shall  restrict  the  importation  of 
natural-history  specimens  for  museums  or  scientific  collections,  or  of  certain  cage 
birds,  such  as  domesticated  canaries,  parrots,  or  such  other  birds  as  the  Secretary  of 
Agriculture  may  designate.  The  Secretary  of  the  Treasury  is  hereby  authorized  to 
make  regulations  for  carrying  into  effect  the  provisions  of  this  section. 

Sec.  242.  It  shall  be  unlawful  for  any  person  to  deliver  to  any  common  carrier  for 
transportation,  or  for  any  common  carrier  to  transport  from  any  State,  Territory,  or 
District  of  the  United  States,  to  any  other  State,  Territory,  or  District  thereof,  any 
foreign  animals  or  birds,  the  importation  of  which  is  prohibited,  or  the  dead  bodies  or 
parts  thereof  of  any  wild  animals  or  birds,  where  such  animals  or  birds  have  been 
killed  or  shipped  in  violation  of  the  laws  of  the  State,  Territory,  or  District  in  which 
the  same  were  killed,  or  from  which  they  were  shipped:  Provided,  That  nothing 
herein  shall  prevent  the  transportation  of  any  dead  birds  or  animals  killed  during  the 
season  when  the  same  may  be  lawfully  captured,  and  the  export  of  which  is  not  pro- 
hibited by  law  in  the  State,  Territory,  or  District  in  which  the  same  are  captured  or 
killed :  Provided  further ,  That  nothing  herein  shall  prevent  the  importation,  transpor- 
tation, or  sale  of  birds  or  bird  plumage  manufactured  from  the  feathers  of  barnyard 
fowls. 

Sec.  243.  All  packages  containing  the  dead  bodies,  or  the  plumage,  or  parts  thereof, 
of  game  animals,  or  game  or  other  wild  birds,  when  shipped  in  interstate  or  foreign 
commerce,  shall  be  plainly  and  clearly  marked,  so  that  the  name  and  address  of  the 
shipper,  and  the  nature  of  the  contents,  may  be  readily  ascertained  on  an  inspection 
of  the  outside  of  such  package. 

Sec.  244.  For  each  evasion  or  violation  of  any  provision  of  the  three  sections  last 
preceding,  the  shipper  shall  be  fined  not  more  than  two  hundred  dollars;  the  consignee 
knowingly  receiving  such  articles  so  shipped  and  transported  in  violation  of  said 
sections  shall  be  fined  not  more  than  two  hundred  dollars;  and  the  carrier  knowingly 
carrying  or  transporting  the  same  in  violation  of  said  sections  shall  be  fined  not  more 
than  two  hundred  dollars. 

STATE  LAWS  PROfflBITING  EXPORT. 

Since  the  constitutionality  of  the  Connecticut  statute  prohibiting 
export  of  certain  game  was  estabhshed  by  the  supreme  court  in  1896,* 
nonexpert  laws  have  been  generally  adopted,  and  at  the  present  time 
every  State  prohibits  the  export  of  aU  or  certain  kinds  of  game.  In 
most  States  sportsmen  are  allowed  to  carry  a  limited  quantity  of  game 
out  of  the  State  under  special  restrictions,  and  exceptions  to  the  laws 
prohibitiQg  export  are  also  made  in  the  case  of  birds  and  animals 
intended  for  propagation  or  reared  in  licensed  preserves  (see  pp.  49-51). 

1  Geer  v.  Conn.,  161  U.  S.,  619. 
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Restrictions  on  shipment  from  the  State  have  now  become  so 
stringent  that  all  the  States  west  of  the  Mississippi  River  prohibit 
export  of  aU  game  protected  by  local  laws.  East  of  the  Mississippi, 
laws  prohibiting  the  export  of  all  game^  or,  in  some  cases,  all  but 
one  or  two  unimportant  species,  are  in  force  in  all  the  States  except 
Kentucky  and  a  small  group  along  the  coast  from  Massachusetts  to 
North  Carohna. 

Special  attention  is  called  to  the  following  table,  which  contains  a 
list  of  the  game  prohibited  from  export  by  each  State: 

EXPORT  OF  GAME  PROHIBITED. 

Alabama:  All  protected  game. 

Exceptions:  Nonresident  licensee  may  take  with  him  or  have  carried  to  him,  openly,  game  lawfully 
kUled  by  him.  State  game  and  fish  commissioner  may  issue  $1  permit  to  any  person  to  capture 
or  export  not  more  than  19  pairs  of  any  one  species  of  game  or  birds  for  scientific  or  propagating  pur- 


Alaska:  Deer,  moose,  caribou,  sheep,  goat,  bear,  or  hides  of  these  animals;  wild  birds,  except  eagles,  or 

any  parts  thereof. 

Exceptions:  Specimens  may  be  exported  xmder  restrictions  imposed  by  the  Secretary  of  Agriculture 
and  trophies  of  big  game  under  licenses  issued  by  the  governor.' 
Arizona:  All  protected  game. 

Exceptions:  Deer  or  wild  turkey  may  be  exported  under  a  $2  permit.    Game  may  be  exx>Qrted  under 
permit  of  warden  for  scientific  or  propagation  purposes. 
Arkansas:  All  protected  game  (except  rabbits,  which  must  be  shipped  open  to  view). 
California:  All  protected  game. 
Colorado:  All  protected  game. 

Exceptions:  Game  may  be  exported  under  permit  from  game  commissioner  if  permit  be  attached 
and  package  plainly  marked  so  as  to  show  nature  of  contents.   The  following  fees  are  charged  for  export 
permits:  Elk,  SIO;  deer,  ?5;  sheep,  $5;  bird,  25  cents — in  each  case  the  edible  portion  alone. 
Connecticut:  Quail,  ruffed  grouse,  woodcock. 

Exception:  Nonresident  licensee,  under  permit,  may  take  out  in  his  immediate  possession  game  law- 
fully killed,  when  duly  tagged,  if  not  for  sale. 
Delaware:  Rabbit,  quail,  partridge,  woodcock.    Squirrel,  dove,  rail,  reedbird,  goose,  brant,  for  sale. 

Exception:  Holder  of  license  may  export  10  rabbits,  10  squirrels,  50  reedbirds,  50  rail,  and  20  birds 
or  fowl  of  any  other  species  a  week,  lawfully  killed  by  himself,  imder  affidavit  that  the  game  is  not 
for  sale. 
Florida:  All  protected  game. 

Exception:  Nonresident  licensee  may  carry  out  game  as  personal  baggage. 
Georgia:  All  protected  game  from  county  or  State. 

Exception:  Licensee  may  take  out  in  personal  possession  game  lawfully  killed. 
Idaho:  AU  protected  game. 

Exceptions:  Any  hunter  may  export,  imder  hunting  license,  big  game  lawfully  taken,  under  a  50-cent 
permit  obtained  from  game  warden  or  a  deputy  game  warden  on  a  sworn  statement  to  issuing  officer 
that  game  was  not  procured  contrary  to  law.    Moxmted  heads  and  stuffed  birds  legally  secinred  may 
be  exported. 
Illinois:  AU  protected  game  (except  rabbits  taken  in  State). 

Exceptions:  Nonresident  licensee  may  take  from  State  50  birds  kiUed  by  himself,  if  carried  openly 
for  inspection.    Holder  of  certificate  may  ship  birds  and  game  at  any  time  for  scientific  or  propagation 
purposes. 
Indiana:  Deer,  quail,  grouse,  prairie  chicken,  pheasant,  wild  turkey,  woodcock,  duck,  goose,  brant,  and 
other  waterfowl. 

Exception:  Nonresident  may  take  from  State  15  birds  kiUed  by  himself  (or  45  if  he  has  hunted  for 
3  or  more  days  consecutively)  if  carried  openly  for  inspection  together  with  license. 
Iowa:  All  protected  game. 

Exception:  Nonresident  may  take  from  State  not  more  than  25  game  birds  or  animals,  if  carried 
openly  for  inspection,  and  if  himting  license  be  shown  on  request. 
Kansas:  AU  protected  game. 
Kentucky:  Quail,  partridge,  grouse,  pheasant,  wild  turkey  kiUed  in  the  State. 

1 A  laska.    See  p.  57  and  also  circiilars  of  the  Biological  Survey,  TJ.  S.  Department  of  Agriculture. 
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Export  ofgam.€  prohibited — Continued. 

Louisiana:  All  protected  game. 

Exceptions:  A  nonresident  licensee  n»ay  carry  with  him  out  of  the  State,  trader  his  license,  one 
day's  bag  limit  of  game,  if  not  for  sale.    Game  for  propagation,  head,  hide,  feet  of  quadrupeds,  and 
the  plumage  or  skins  of  birds  legally  taken  when  properly  marked.    Bears  may  be  exported  under 
permit. 
Maine:  All  protected  game. 

Exceptions:  A  resident  of  the  State  may  export  1  deer  a  season  if  open  to  view,  tagged  to  show 
name  and  address  of  owner  and  accompanied  by  him,  and  under  shipping  license  5  partridges,  10 
woodcock,  and  10  ducks  (fee  $5),  lawfully  killed  by  himself,     A  nonresident  may  export  under  hunt- 
ing license  tags  2  deer  lawfully  killed  by  himself  and  may  take  home  5  partridges,  10  ducks,  and  10 
woodcock;  he  may  also  ship  out  one  pair  of  game  birds  a  month  under  a  special  50-cent  license.    Live 
game  may  be  exported  for  breeding,  scientific,  or  advertising  purposes,  under  permit  of  the  commis- 
sioners of  inland  fisheries  and  game. 
Maryland— CottTi^y  provisions,  as  follows: 
Allegany— Deer,  squirrel,  rabbit,  partridge  or  quail,  pheasant,  English  pheasant,  turkey,  dove,  wood- 
cock from  county  (for  sale). 
Aime  Arundel— All  protected  game,  viz:  Squirrel,  rabbit,  quail,  partridge,  pheasant,  woodcock,  snipe, 

plover,  duck,  goose,  brant  from  county. 
Baltimore— Rabbit,  squirrel,  quail,  partridge,  pheasant,  dove,  woodcock  from  county. 
Calvert — Rabbit,  partridge,  woodcock  from  county  (for  sale,  barter,  oi  trade). 
Carroll — Squirrel,  quail,  pheasant,  dove,  woodcock. 

Exception:  Twelve  squirrels,  10  quail,  3  pheasants,  12  doves,  6  woodcock,  by  guest  of  landowner 
or  nonresident  licensee  as  personal  baggage  and  not  for  sale. 
Caroline— Rabbit,  quail,  partridge,  woodcock  from  coimty. 
Cecil — Squirrel,  quail,  grouse,  woodcock,  plover  from  county. 
Dorchester — All  protected  game. 

Exception:  Twelve  quail  or  partridges,  6  each  of  squirrels,  rabbits,  woodcock,  and  doves  may  be 
taken  out  of  the  county  at  one  time  as  personal  baggage,  if  carried  openly  and  not  intended  for  sale. 
Frederick— Squirrel,  partridge,  pheasant,  woodcock,  from  county  (for  sale). 
Garrett— Partridge,  pheasant,  wild  turkey,  woodcock  from  State. 

Exceptions:  Rabbit,  if  shipped  openly,  Nov.  10-Dee.  25.    Nomresident  may  take  out  game  killed 
under  his  hunting  license. 
Harford— All  protected  game. 

Exception:  Nonresident  licensee  may  take  out  6  rabbits,  1  jack  rabbit,  8  squirrels,  10  quail,  5  wood- 
cock, 10  jacksnipe,  50  rail  for  private  use. 
Kent— Squirrel,  rabbit,  and  all  birds  from  county  (for  sale,  except  under  license). 
Montgomery— Rabbit,  partridge,  quail,  woodcock  from  county  (for  sale). 

Exception:  Nonresident  licensee  may  take  out  game  lawfully  killed. 
Queen  Anne— Rabbit,  partridge,  woodcock  from  county  (for  sale). 
Somerset— All  game,  viz:  Squirrel,  rabbit,  quail  or  partridge,  pheasant,  dove,  woodcock,  duck,  goose 

from  county. 
Talbot— All  game. 

Exception:  Six  rabbits,  6  squirrels,  12  quail,  6  doves,  6  ^woodcock  may  be  taken  out  if  not  for  sale. 
Washington — Deer,  squirrel,  rabbit,  partridge,  pheasant,  dove,  woodcock,  turkey  from  county  (for 

sale). 
Wicomico — Quail  or  partridge  from  Wicomico  and  Worcester  Counties  considered  as  one  territory. 
Worcester— Rabbit,  quail,  woodcock  from  county. 
Massachusetts:  Quail,  ruffed  grouse,  woodcock  taken  in  State;  other  game  iU^ally  taken  in  State. 
Exception:  Nonresident  may  take  10  wild  fowl  or  birds  of  all  kinds  out  of  the  State  under  his  hunt- 
ing license. 
Michigan:  AU  protected  game. 

Exceptions:  (1)  Deer  may  be  transported  outside  the  State  to  reach  a  point  within  the  State. 

(2)  Nonresident  licensee  may  take  out,  as  hand  baggage,  1  day's  bag  limit  of  birds,  and  may  ship 
1  deer  when  license  tag  and  seal  is  attached,  if  permit  on  back  of  license  coupon  is  canceled  by  agent 
at  initial  point  of  billing. 

(3)  Landowners  and  members  of  clubs  owning  game  preserves  may  take  out  as  hand  baggage  during 
open  season  under  a  $10  permit  from  State  warden  20  ducks  or  other  migratory  birds  killed  by  them 
on  their  own  premises. 

(4)  Deerskins  and  green  or  mounted  buck-deer  heads  may  be  exported  under  permit. 
Minnesota:  All  protected  game. 

Exceptions:  Nonresident  licensee  may  ship  home  in  open  season  under  his  license  coupons  1  deer 
and  25  birds  lawftdly  taken  by  himself.    Deer  and  moose  hides  for  tanning  and  moose  heads  for  mount- 
ing may  be  exported  under  permit. 
Mississippi:  All  protected  game. 
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Missouri:  All  protected  game. 

Exceptions:  Game  may  be  exported  under  resident  or  nonresident  license  if  carried  openly  as  bag- 
gage or  express  or  in  owner's  possession  and  accompanied  by  him.    Export  (except  of  quail)  for  sci- 
entific or  propagating  purposes  allowed  under  permit. 
Montana:  All  protected  game. 

Exception:  Game  lawfully  killed  may  be  exported  in  open  season  as  baggage  or  express  if  accom- 
panied by  owner  and  resident's  shipping  permit  (fee  50  cents)  from  State  warden,  or  nonresident's 
himtiag  license;  total  shipment  under  one  license  not  to  exceed  season's  bag  limit;  packages  to  be 
labeled  to  show  contents. 
Nebraska:  All  protected  game. 

Exception:  Nonresident  may  ship  50  birds  out  of  State  under  hunting  license,  but  must  give  common 
carrier  invoice  of  number  and  kind  of  birds,  must  have  details  of  shipment  marked  on  license,  and 
must  accompany  the  shipment. 
Nevada:  All  protected  game. 
New  Hampshire:  All  protected  game. 

Exceptions:  Game  (except  ruffed  grouse)  imported  from  without  the  United  States  or  raised  in  private 
preserves  when  tagged  and  marked  to  show  kind  and  number,  name  and  address  of  consignor  and 
consignee,  and  initial  poiat  of  billing  and  destination  may  be  exported  unaccompanied  by  the  owner. 
Game  for  propagation,  the  head,  hide,  feet,  or  fur  of  game  quadrupeds,  and  the  plumage  or  skin  of 
game  birds  legally  taken  and  possessed  may  be  exported  without  being  marked.  Nonresident  may 
take  out  of  the  State  under  his  hunting  license  and  permit  one  day's  limit  of  game  when,  properly 
marked  and  tagged. 
New  Jersey:  Hare,  rabbit,  squirrel,  woodcock,  waterfowl,  and  all  protected  game  birds. 

Exceptions:  Nonresident  licensee  may  carry  openly  from  the  State  10  rabbits,  50  reed  birds,  50  rail, 
and  15  other  game  birds  a  day. 
New  Mexico:  Export  of  all  game  taken  in  the  State. 

Exceptions:  Transportation  of  game  permitted  under  license  coupon  or  25  cent  permit  ($2  in  case 
of  export  of  deer);  holder  of  hunting  license,  vmder  permit  from  warden,  may  export  game  or  birds 
for  scientific  or  propagation  purposes. 
New  York:  Game  or  bfrds  taken  in  the  State. 

Exceptions:  Holder  of  htmting  or  trapping  license  miay  export  daily  limit  of  quadrupeds  and  birds 

under  permit  (limited  to  6  permits  a  year).    Foreign  game  or  game  raised  in  licensed  preserves  may 

be  exported  in  any  quantity  when  duly  marked  and  tagged.    Game  for  propagation  and  heads  and 

skias  of  quadrupeds  and  game  birds  legally  captured  may  be  exported. 

North  Carolina:'  Quail,  partridge,  pheasant,  grouse,  wild  turkey,  snipe,  shore  or  beach  bfrd,  woodcock, 

taken  in  State. 

Exceptions:  Nonresident  may  take  out  of  State  under  his  hunting  license  50  quail  (partridges),  12 
grouse,  2  tvtrkeys,  and  50  beach  birds  or  snipe  in  a  season.    Export  permitted  xmder  permit  of  Audubon 
Society  of  ruffed  grouse,  wild  tiirkey,  woodcock,  snii)e,  and  other  shore  birds,  for  propagation. 
North  Dakota:  All  protected  game. 

Exceptions:  Nonresident  licensee  may  carry  with  him  from  State  under  license  tag  prairie  chickens 
and  sharp-tailed  grouse  not  exceeding  20  in  all,  and  ducks,  geese,  and  brant  not  exceeding  30  in  all,  or 
a  total  of  50  of  all  birds  combined,  if  open  to  view  and  labeled  with  his  name  and  address  and  number 
of  his  license.    Game  may  be  exported  for  propagation  or  scientific  purposes. 
Ohio:  All  protected  game  except  rabbits  taken  ia  State. 

Exception:  Nonresident  may  take  with  him  from  State  under  his  hunting  license  25  pieces  of  game. 

^  North  Carolina:  Export  is  also  prohibited  by  the  following  local  laws  (from  county  unless  otherwise 
stated):  Deer,  Cherokee,  Craven,  Hyde  (Currituck  Twp.);  squirrel,  Craven,  Madison,  Warren;  quail,  Ala- 
mance, and  Alexander  (for  sale),  nonresident  licensee  may  export  50  at  a  time;  Anson  (for  sale),  Avery, 
Bladen  (for  sale),  Catawba,  Chatham  (for  sale),  Cherokee,  Clay,  25  a  season  may  be  exported,  Cleve- 
land (to  Mar.  7,  1916),  Craven,  Cumberland,  Davidson  (for  sale),  Davie  (for  sale),  Duplin  (for  sale), 
Guilford  (for  sale),  Harnett,  Henderson  (bought  or  sold),  Hoke,  Iredell,  Jackson,  Macon  (for  sale),  Madi- 
son, Montgomery  (for  sale),  Pitt,  Randolph  (for  sale),  Robeson,  Rutherford,  Sampson  (for  sale),  Stanly, 
Surry  (for  sale),  Swain  (live).  Union  (for  sale),  Warren,  nonresident  licensee  may  export  25  quail  and 
1  turkey  a  season;  Wayne,  Wilson,  nonresident  may  take  out  quail  killed  on  own  land  if  not  for  sale; 
Yadkin  (for  sale);  wild  fowl,  Avery,  Craven  (from  State),  Brunswick  (Mar.  10-Nov.  10),  Dare  (Mar.  10- 
Nov.  10),  New  Hanover  (Mar.  10-Nov.  10),  Robeson,  Stanly,  Warren  (duck);  other  game  birds,  Bladen 
(wild  turkey,  for  sale);  Cherokee  (pheasant,  dove,  woodcock,  snipe,  robin);  Craven  (wild  turkey, 
dove,  woodcock,  snipe);  Cumberland  (woodcock,  snipe);  Madison  (pheasant),  Montgomery  (pheas- 
ant, grouse,  wild  turkey,  dove,  for  sale);  Robeson  (dove,  woodcock,  snipe);  Stanly  (all  game 
bfrds),  Tyrrell  (woodcock,  snipe,  from  State,  unless  killed  Nov.  l-Feb.  1);  Union  (dove,  lark,  for  sale); 
Warren  (wild  turkey,  except  one  a  season  may  be  exported  by  nonresident  licensee,  woodcock);  Wayne 
(woodcock,  snipe). 
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Oklaboma:  All  protected  game. 

Exception:  Nonresident  licensee  may  carry  to  his  home  two  days'  bag  limit  of  game  birda. 
Oregon:  All  protected  game. 
Pennsylvania:  All  protected  game  taken  in  the  State. 

Exception:  Nonresident  licensee  may  take  with  him  froia  ti»©  State  one  day's  bag  labeled  with  his 
name  and  address  and  number  of  his  license. 
Rhode  Island:  All  protected  game  birds. 

Exception:  Nonresident  may  take  with  him  from  the  State  under  his  himting  Htsense,  open  to  view, 
10  wild  fowl  or  birds  the  export  of  which  is  otherwise  prohibited  by  law. 
Southi  Carolina:  All  game  birds  or  animals  taken  in  the  State. 

Exception:  Licensee  may  carry  openly  2  deer,  or  50  partridges,  or  12  ruHed  grottse,  or  4  wild  turkeys, 
or  50  beach  birds,  (x  50  ducks  and  geese  in  a  season. 
Soutb  Dakota:  All  protected  game. 

Exceptions:  One  deer  under  permit  and  proper  tag.    Any  resident  or  lumrcsidesit  may  carry  out  of 
the  State  any  game  bird  legally  in  possession. 
Tennessee:  All  protected  game. 

Exception:  Licensee  may  take  out  under  his  licensa  game  killed  in  State,  if  carried  openly. 
Texas:  All  wild  animals,  wild  birds,  and  wild  fowl  foxmd  in  the  State. 

Exception:  Nonresident  licensee  may  take  with  him  from  the  State  3  male  deer,  75  ducks  (if  killed  in 
three  consecutive  days  by  himsdf),  and  one  day's  bag  limit  of  other  birds,  under  affidavit  that  his  game 
will  not  be  sold. 
Utah:  All  protected  game. 

Exception:  Nonresident  licensee  may  take  one  day's  bag  out  of  State  under  permit. 
Vermont:  Deer,  gray  squirrd,  quail,  rufied  grouse  or  partridge,  plover,  English  snipe,  woodcock,  duck. 


Exceptions:  Nonresident  licensee  may  export  1  deer  and  one  day's  bag  of  game  birds  under  permit, 
but  must  accompany  shipment.  Resident  may  send  out  as  a  gift  one  day*s  limit  of  game  or  game  birds 
under  special  permit  from  commissioner,  but  not  for  sale  or  barter. 

Virginia:  All  protected  game  except  waterfowl  legally  killed. 

Exceptions:  During  open  season  nonresident  may,  under  his  bunting  license,  take  with  him  out  of 
the  State,  or  as  baggage  on  the  same  conveyance,  1  deer,  50  quail  or  partridges,  10  pheasants  or  grouse, 
3  wild  turkeys,  and  25  of  each  or  100  in  all  of  plover,  snipe,  sandpipers,  willets,  tatlers,  and  curlew, 
if  killed  or  captured  by  hims^  and  shipped  open  to  view  and  plaioly  labeled  with  his  name  and 
address.  Back  Bay,  Princess  Anne  County,  nonresident  licensee  permitted  to  export  as  personal 
baggage,  25  ducks,  geese,  or  brant,  he  has  lawfully  killed,  but  not  for  sale  or  bartw.  Any  citizen  of  State 
may  ship  from  the  State,  as  a  gift  and  not  for  sale  (which  fact  must  be  stated  on  shipping  tag),  1  de^-, 
18  quail  or  partridges,  6  pheasants,  3  wild  turkeys,  if  op«a  to  view  and  plainly  labeled  with  names  and 
addresses  of  donor  and  donee,  and  number  of  each  kind  of  bird  so  shipped. 

Washington:  All  protected  game. 

West  Virginia:  Deer,  squirrel,  quail,  ruffed  grouse  (jdieasant),  wild  turkey,  woodcock,  plover,  snipe, 
sandpiper,  duck,  goose,  brant,  swan. 

Wisconsin:  All  protected  game,  except  rabbit  and  squirrel. 

Exceptions:  Nonresident  may  take  out  of  State  with  him  under  his  hunting  license,  in  personal 
possession  or  as  baggage  or  express,  not  more  than  30  birds  of  all  kinds,  provided  packages  are  plainly 
marked  so  as  to  show  the  names  and  addresses  of  shipper  and  consignee  and  number  of  each  kind  of 
game.  In  the  case  of  deer,  he  must  have  proper  coupons  attached.  Park  boards  allowed  to  ship, 
under  permit  of  State  game  warden,  live  animals  and  game  birds  for  park  purposes. 

Wyoming:  All  protected  game. 

Exceptions:  Smithsonian  Listitution  or  other  well-known  scientific  institutions  may  export  any 
game  animals  or  birds  under  permit  of  State  game  commission. 

Export  of  game  legally  taken  i)ermitted  upon  aflidavit  that  they  were  taken  from  animals  lawfxilly 
killed,  the  payment  of  25  cents  to  the  justice  of  the  peace  of  precinct  where  affiant  lives,  and  attachment 
of  the  tag  issued  by  him  if  edible  portion  is  not  for  sale;  a  nonresident  (or  resident  when  necessary  to 
cross  territory  of  another  State  to  reach  his  home)  may  export  under  his  hunting  license  20  dead  game 
birds  and  the  carcass,  head,  antlers,  scalp,  skin,  and  teeth  of  any  animal  lawfully  killed,  when  duly 
tagged;  exchange  of  game  animals  and  birds  for  liberation  in  Wyoming  allowed  under  permit  of  the 
State  game  commission. 

Alberta:  All  protected  game. 

Exceptions:  Minister  of  agriculture,  on  receipt  of  $5  fee,  may  grant  a  permit  to  exi)ort  for  propagation 
or  scientific  purposes  one  pair  of  each  species  of  big  game  and  game  birds.  The  lieutenant  governor  in 
coimcil  may  grant  permits  for  a  greater  number.  The  minister  of  agriculture  may  also  issue  permits 
for  export  of  game  for  other  purposes  at  the  rate  of  $5  for  each  head  of  big  game  and  $1  per  dozen  for 
game  birds.  The  holder  of  a  gqperal  nonresident  license  may  take  with  him  out  of  the  Province  as 
trophies  heads,  skins,  and  hoofs  of  big  game  legally  killed  by  him.  Any  person  may  export  mounted 
or  branded  heads  at  a  fee  of  $1  for  each  head. 
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British  Columbias  All  protected  game,  except  under  permit  of  provincial  game  warden. 

Exceptions:  Heads,  horns,  and  skins  of  big  game  lawfully  killed  by  the  shipper  may  be  shipped 
under  his  him  ting  license  and  written  permission  of  minister  charged  with  enforcement  of  act.  Any 
animal  or  bird,  dead  or  alive,  may  be  exported  for  scientific,  zoological,  or  Government  purposes  under 
permit  of  provincial  secretary.  Live  game  birds  or  animals  held  in  captivity  under  written  permission 
of  provincial  game  warden  may  be  exported. 
Manitoba:  All  protected  game. 

Exceptions:  Minister  of  agriculture  and  immigration  may  direct  chief  game  guardian  to  export  not 
more  than  12  animals  or  birds  for  propagation  and  may  issue  permits  to  export  heads  and  skins  of  big 
game  animals  and  any  game  birds  (fee  $1),  except  grouse,  ptarmigan,  prairie  chicken,  and  partridge, 
but  not  more  than  100  geese  and  swans  or  50  ducks,  and  these  only  under  nonresident  license.  (No 
export  of  ducks  permitted  before  October  1.)  The  following  export  fees  are  charged:  Deer  or  deer 
head,  $2  each;  head  or  carcass  of  elk,  moose,  or  caribou,  $5  each;  any  hide,  25  cents.  No  export  fee 
required  of  nonresident  licensee. 
New  Brunswick:  i  All  protected  game. 

Exception:  Surveyor  general  may  issue  special  license  to  export  game  alive  or  dead. 
Newfoundland:  Caribou  (antlers,  heads,  or  skins),  or  partridge,  willow  or  other  grouse  for  sale. 

Exceptions:  Minister  of  marine  and  fisheries  may  issue  licenses  to  export  caribou  for  breeding  or 
scientific  purposes.    Nonresident  may  export  3  stag  caribou  under  hunting  license  and  export  permit 
(fee,  50  cents);  resident  may  export  antlers,  head,  or  skin  of  caribou  under  export  permit;  but  not, 
in  either  case,  for  sale. 
Nova  Scotia:  All  protected  game. 

Exceptions:  Holder  of  general  license  may  ship  out  of  Province  1  moose  lawfully  shot  by  himself. 
Mounted  heads  and  dressed  skins  and  live  mammals  or  birds  for  propagation  or  scientific  pxirposes 
may  be  exported  under  permit  from  provincial  secretary. 
Ontario:  AU  wild  game  animals  and  birds. 

Exceptions:  One  deer,  1  bull  moose,  1  bull  caribou,  and  100  ducks  may  be  exported  under  nonresident 
himting  license  if  shipping  coupon  and,  if  required,  affidavit  of  lawful  killing  be  attached  and  con- 
tents of  packages  be  open  to  view.    Lawfully  imported  game  and  deer,  moose,  elk,  or  caribou  held  by 
private  ownership  may  be  exported. 
Prince  Edward  Island:  All  game  except  geese  and  brant. 

Exception:  Nonresident  licensee  may  carry  out  of  Province  12  birds  killed  by  himself. 
Quebec:  Native  deer,  moose,  caribou,  or  parts  thereof,  except  under  permit  from  minister  of  colonization 
mines,  and  fisheries  (fee  not  to  exceed  $5);  alsb  under  tags  attached  to  nonresident  licenses,  not  later 
than  15  days  after  close  of  season. 
Saskatcliewan:  All  protected  game. 

Exceptions:  Minister  of  agriculture  may  grant  permits  to  export  for  scientific  pmposes  or  propa- 
gation in  public  parks  and  zoological  gardens  1  pair  of  each  species  of  big  game  and  game  birds  upon 
payment  of  $5,  or  for  propagation  a  specified  number  on  application  of  another  Province  or  State. 
Minister  may  issue  permits  to  export  big  game  (fee  $5  per  head),  birds  (except  grouse  family)  (fee  $1 
per  dozen,  limit  5  dozen  per  season).    Nonresident  licensee  may  export  under  his  license  and  per- 
mit big  game  and  100  game  birds  legally  killed. 
Yukon:  Protected  game  may  be  exported  by  a  nonresident  only  under  a  hunting  license  and  a  shipping 
permit  issued  by  the  commissioner  of  the  Territory  or  a  game  guardian.    Export  permitted  of  one 
head  of  each  of  the  following  kinds  of  big  game:  Moose,  caribou,  sheep,  and  goat. 

Canada  also  has  a  general  law  prohibiting  export  of  deer  (except 
those  raised  on  private  preserves),  wild  turkeys,  quail,  partridges, 
prairie  fowl,  and  woodcock,  but  permitting  each  nonresident  to  ex- 
port two  deer  2  in  a  year  at  certain  ports  within  15  days  after  the 
close  of  the  open  season,  under  permit  of  the  collector  of  customs  of 
the  port  from  which  export  is  made.  The  ports  of  export  are:  HaU- 
fax  and  Yarmouth,  Kova  Scotia;  Macadam  Junction,  New  Bruns- 
wick; Quebec  and  Montreal,  Quebec;  Ottawa,  Kingston,  Niagara 
Falls,  Fort  Erie,  Windsor,  Sault  Ste.  Marie,  and  Port  Arthur,  Ontario; 
and  such  others  as  the  minister  of  customs  may  designate. 

1  New  Brunswick;  Except  in  the  case  of  partridge,  the  prohibition  applies  only  to  common  carriers. 

2  Except  from  Ontario  (see  above). 
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Those  who  visit  Canada  to  hunt,  camp,  etc.,  must  deposit  with  the 
customs  officer  at  the  port  of  entry  an  amount  equal  to  the  duty  (30 
per  cent  of  appraised  value)  on  their  guns,  canoes,  tents,  cooking 
utensils,  and  kodaks.  If  these  articles  are  taken  out  within  six 
months  at  the  same  port,  the  deposit  will  be  returned.  But  members 
of  shooting  or  fishing  clubs  that  own  preserves  in  Canada  and  have 
filed  a  guaranty  with  the  Canadian  commissioner  of  customs  may 
present  club  membership  certificates  in  lieu  of  making  the  deposit. 
They  must,  however,  pay  duty  on  all  ammunition  and  provisions. 

SALE  OF  GAME. 

Legislation  restricting  the  sale  of  game  is  passing  through  a  transi- 
tion stage.  Some  States  prohibit  the  sale  of  game  throughout  the 
year,  others  only  in  close  season,  and  between  these  extremes  may  be 
found  all  gradations  and  exceptions,  such  as  restrictions  prohibiting 
sale  of  game  outside  the  State  or  for  export,  and  exemptions  allowing 
sale  for  a  few  days 'Th  the  close  season.  The  difficulty  of  tabulating 
such  regulations  is  increased  by  the  fact  that  in  addition  to  the  special 
sale  laws,  close  seasons  and  provisions  regarding  possession  must  be 
taken  into  consideration.  In  consulting  the  following  summary, 
therefore,  it  wiU  be  necessary  to  bear  in  mind  three  different  classes 
of  restrictions:  ^^Sale  in  close  season,"  "Sale  in  open  season,"  and 
'^Sale  prohibited  all  the  y«ar." 

SALE  IN  CLOSE  SEASON. 

In  general,  the  sale  of  game  is  prohibited  during  the  close  season, 
but  a  brief  additional  open  period  is  sometimes  provided  in  order  to 
permit  dealers  to  close  out  stock  on  hand  at  the  end  of  the  himting 
season.  An  extension  of  10  days  for  sale  of  aU  or  certain  kinds  of 
game  is  added  to  the  open  season  in  New  Brunswick;  15  days  in 
Alaska,  New  Jersey,  and  Quebec;  30  days  in  Peimsylvania;  60  days  in 
Yukon;  3  months  (for  geese  and  braat)  in  New  Brunswick;  and  until 
the  following  1st  of  January  in  Ontario,  In  New  Hampshire  and 
Vermont  the  sale  of  deer  meat  is  permitted  for  a  reasonable  time 
after  the  close  of  the  season. 

SALE  IN  OPEN  SEASON. 

In  order  to  counteract  a  tendency  on  the  part  of  market  hunters  to 
anticipate  the  opening  of  the  season,  the  sale  of  certain  game  is  some- 
times prohibited  at  the  beginning  of  the  open  season,  as  during  the 
first  three  days  in  Nova  Scotia  and  Quebec,  the  first  month  in  British 
Columbia,  and  the  first  six  weeks  in  Louisiana. 
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SALE  PROHIBITED  ALL  THE  YEAR. 

Forty-seven  States  ^  and  most  of  the  Provinces  of  Canada  now  pro- 
hibit the  sale  of  all  or  certain  kinds  of  game  at  all  seasons.  In  Alabama, 
Arizona,  Colorado,  Florida,  Georgia,  Idaho,  Iowa,  Kansas,  Minnesota, 
Mississippi,  Missouri,  Montana,  Nebraska,  Nevada,  New  Mexico,  North 
Dakota,  Oklahoma,  South  Dakota,  Tennessee,  Texas,  and  Washington, 
the  sale,  and  in  Delaware,  the  resale,  of  all  protected  game  is  pro- 
hibited; in  Illinois,  Massachusetts,  Michigan,  New  York,  Ohio,  West 
Virginia,  and  Wisconsin,  except  rabbits  or  a  few  unimportant  species; 
and  in  Utah  and  Manitoba  of  all  big  game  and  upland  game.  In  a  few 
instances  prohibitions  against  the  sale  of  certain  game  are  so  general 
as  to  afford  protection  over  a  considerable  area  in  adjoining  States. 
Thus,  ruffed  grouse  may  not  be  sold  in  any  State  or  Province  along 
the  Canadian  border  except  Quebec.  Practically  every  State  in  which 
prairie  chickens  occur  now  prohibits  their  sale  or  export. 

The  following  statement  shows  the  kind  of  game  the  sale  of  which 
is  prohibited  throughout  the  year.  The  sale  of  all  other  game  is  so 
generally  prohibited  during  the  close  season  as  to  render  a  detailed 
enumeration  unnecessary;  but  when  an  extension  of  a  few  days  is 
added  to  the  open  season  or  a  special  season  is  provided  for  either 
possession  or  sale,  attention  is  called  to  this  exemption  under  the 
heading  ^ 'Permitted '^ 

SALE  OF  GAME  PROHIBITED  THROUGHOUT  THE  YEAR. 

Alabama:  All  protected  game. 

Alaska:  Heads,  hides,  and  skins  of  all  protected  game.    Deer  until  August  1, 1916. 

Permitted:  Carcasses  of  all  game  except  deer  may  be  sold  during  the  open  season  and  15  days 
thereafter. 
Arizona:  All  protected  game. 
Arkansas:  AH  "game,  wild  fowl,  or  birds  whatsoever,"  except  bear,  rabbit,  opossum,  raccoon,  and 

squirrel. 
California:  Deer  meat  and  hides  and  all  other  protected  game  (except  cottontail  and  bxish  rabbits,  duck, 

goose,  and  black  brant). 
Colorado:  All  game  taken  in  the  State. 

Permitted:  Imported  game  (under  license). 
Connecticut:  Quail,  rufled  grouse,  Hungarian  partridge,  woodcock. 
Delaware:  All  protected  game,  except  that  a  resident  lawfiilly  taking  game  may  sell  plover,  snipe,  and 

ducks  anywhere,  and  other  game  in  his  own  county;  restaurants  buying  from  such  persons  may  serve 

game  in  open  season, 
Florida:  All  protected  game. 
Georgia:  All  protected  game. 
Idaho:  All  protected  game. 

nUnois:  All  protected  game  (except  rabbit  during  open  season). 
Indiana:  Quail,  prairie  chicken,  imported  pheasants,  Hungarian  partridge. 
Iowa:  All  protected  game. 
Kansas:  All  protected  game. 
Kentucky:  QuaH,  partridge,  grouse,  pheasant,  wild  turkey,  killed  in  the  State. 

1  Omitting  Alaska,  which  prohibits  sale  only  of  heads,  skins,  and  trophies  and  deer  in  southeastern 
Alaska  until  Aug.  1, 1916;  District  of  Columbia,  which  prohibits  sale  only  in  close  season;  and  North  Caro- 
lina, which  prohibits  sal©  in  only  a  few  counties. 
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Sale  of  game  prohibited  throughout  the  year — Contimied. 

Louisiana:  All  protected  game  (except  snipe,  rail,  coots,  pouled'eau,  duck,  goose,  and  brant,  which  may 

be  sold  from  December  15  to  February  15). 
Maine:  Deer  or  moose  for  export.    All  protected  game  birds  for  any  purpose. 

Permitted:  Deer  may  be  sold  by  local  dealers  under  license. 
Maryland: 
Allegany— Deer,  quail,  grouse,  English  pheasant,  wild  turkey,  dove,  woodcock. 
Anne  Arundel — All  game  except  squirrel,  rabbit,  and  raccoon. 

Baltimore — Rabbit,  squirrel,  quail,  ruffed  grouse,  dove,  pheasant,  woodcock,  for  export. 
Calvert— Rabbit,  quail,  woodcock,  for  export  for  sale. 
Carroll— Squirrel,  partridge,  pheasant,  dove,  woodcock. 
Cecil — Squirrel,  quail,  grouse,  woodcock,  plover. 

Dorchester— Rabbit,  squirrel,  quail,  partridge,  dove,  woodcock,  wood  duck,  for  export. 
Frederick— Squirrel,  partridge,  pheasant,  woodcock,  taken  in  cotmty. 
Garrett— Partridge,  quail,  pheasant,  wild  turkey,  woodcock,  for  export. 
Harford— All  game. 

Montgomery— Rabbit,  quail,  partridge,  woodcock,  for  export. 
Somerset— Rabbit,  quail  or  partridge,  woodcock,  dead  or  alive,  for  any  other  purpose  than  as  food 

within  the  county  or  for  propagation;  or  any  game  for  export. 
"Washington— AU  game. 

Wicomico — Qiiail  or  partridge  for  export  ("Wicomico  and  "Worcester  Coimties  considered  as  one  terri- 
tory). 
"Worcester- Rabbit,  quaH,  wood  cock  (except  to  consumer). 

Permitted:  Baltimore  City — Ruffed  grouse  may  be  sold  October  1  to  December  25. 
Massachusetts:  All  game  (except  hare  and  rabbit). 

Permitted:  Deer,  moose,  caribou,  and  elk,  lawfully  killed  and  imported  into  the  State,  may  be  sold 
imder  license  at  any  time.  Dealers  may  sell  under  license  implucked  entire  bodies  of  pheasants,  Scotch 
grouse,  European  black  game,  red-legged  partridge,  Egyptian  or  migratory  quail,  European  black 
plover,  and  mallard  ducks  imported  from  without  the  United  States.  The  above  game  must  be 
tagged,  fee  5  cents  a  tag.  Dealers  or  persons  in  the  cold-storage  business  may  seE  imported  quail 
lawfully  obtained  during  November  and  December,  and  may  sell  at  any  time  hares  or  rabbits  law- 
fully secured.  Live  quafl.  for  propagation  may  be  sold  under  permit. 
Michigan:  All  protected  game,  except  rabbit. 

Permitted:  Deer  skins,  and  green  or  mounted  buck-deer  heads  lawfully  taken  and  under  permit. 
Minnesota:  All  protected  game. 
Mississippi:  All  protected  game. 
Missouri:  All  protected  game. 
Montana:  All  protected  game. 

Permitted:  Merchant  or  hotel  or  restaurant  keeper  may  sell  game  killed  outside  the  State. 
Nebraska:  All  protected  game. 
Nevada:  All  protected  game. 

New  Hampshire:  Prohibits  the  sale  for  food  purposes  of  the  dead  bodies  of  birds  belonging  to  a  femUy 
any  species  or  subspecies  of  which  is  native  to  and  protected  by  the  State. 

Permitted:  Deer  may  be  sold  for  food  during  the  open  season  and  for  a  reasonable  time  thereafter. 
Hares  and  rabbits  may  be  sold  during  the  oi)en  season. 
New  Jersey:  Deer,  squirrel,  and  game  birds  (except  waterfowl,  reedbird,  and  rail),  belonging  to  a  family 
any  species  of  which  is  native  to  and  protected  by  the  State. 

Permitted:  Rabbits,  rail,  reed  birds,  and  waterfowl  during  open  season  and  15  days  thereafter,  cer- 
tain imported  game,  and  also  deer,  pheasants,  black  and  mallard  ducks  coming  from  another  State 
may  be  sold  at  all  times  of  the  year  if  properly  tagged. 
New  Mexico:  AU  protected  game  taken  in  the  State. 

Permitted:  Sale  of  game  imjwrted  into  State  by  hotel,  restaurant,  caf^,  or  boarding-house  keeper, 
during  life  of  permit. 
New  York:  AU  game  belonging  to  a  family  any  species  or  subspecies  of  which  is  native  to  and  protected 
by  the  State. 

Permitted:  Varying  hares  and  rabbits  legaUy  taken  in  State  during  open  season  (from  without  State 
at  any  time),  and  unplucked  carcasses  of  pheasants,  Scotch  grouse,  European  black  game,  European 
black  plover,  red-legged  partridge,  and  Egyptian  quail,  and  carcasses  of  European  red  deer,  fallow  deer, 
roebuck,  and  reindeer  imported  from  without  the  TJnited  States  may  be  sold  under  license  at  any 
time  when  duly  tagged.  Tag  fee,  5  cents  each. 
Head,  hide,  and  feet  of  quadrupeds  legally  taken  and  possessed  may  be  sold  at  any  time. 
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Sale  of  game  prohibited  throughout  the  year — Continued. 

North  Carolina:  Restrictions  in  a  number  of  counties  imder  local  laws.i 
North  Dakota:  AU  protected  game. 

Permitted:  Hides,  heads,  and  tropMes  of  big  game  lawfully  taken  may  be  sold  at  any  time. 
Ohio:  All  protected  game,  except  rabbit. 
Oklahoma:  All  protected  game. 

Permitted:  Heads,  hides,  and  horns  of  big  game  lawfully  killed  may  be  sold. 
Oregon:  All  protected  game. 

Permitted:  Geese  killed  in  Crook,  Gilliam,  Harney,  Morrow,  Sherman,  Umatilla,  and  Wasco  Counties 

may  be  sold  during  open  season  when  duly  tagged.    Game  birds  and  animals  imported  Irom  without 

the  United  States,  when  duly  tagged,  may  be  sold  September  1  to  March  1.    Tag  fee,  5  cents  each. 

Pennsylvania:  Wild  deer,  elk,  squirrel,  rabbit  or  hare,  wild  ring-necked  pheasant,  and  Himgariau 

partridge  taken  in  the  State;  quail,  ruffed  grouse  (pheasant),  wild  turkey,  and  woodcock  (wherever 

taken). 

Permitted:  Bear,  reedbird,  black-breasted  and  golden  plover,  Wilson  or  jacksnipe,  yellowlegs 
coot  or  mud  hen,  rail,  taken  in  State,  may  be  sold  during  open  season  and  30  days  thereafter;  water- 
fowl may  be  sold  September  1  to  January  1. 
Rhode  Island:  Qtiail,  ruffed  grouse,  Himgarian  partridge,  woodcock,  plover,  yellowlegs,  snipe,  curlew, 

sandpiper,  shore,  marsh,  and  beach  birds,  rail,  swan,  wood  duck. 
South  Carolina:  AU.  game  protected  by  State  except  wood  duck  and  grackle. 

Permitted:  Rice  birds,  ducks,  and  game  not  protected  by  State  law  may  be  sold. 
South  Dakota:  All  protected  game. 

Permitted:  Hides,  heads,  or  horns  of  big  game  lawfully  killed  may  be  sold  at  any  time. 
Tennessee:  All  protected  game  taken  in  State. 

Texas:  All  game  animals,  hides  and  horns,  wild  birds,  and  wild  fowl  found  in  the  State. 
Utah:  Deer,  elk,  antelope,  sheep,  quail,  partridge,  grouse,  prairie  chicken,  sage  hen,  pheasants  (Mongolian 
Chinese,  and  English),  dove. 

Permitted:  Hides  and  beads  of  deer  legally  killed  and  tagged,  and  waterfowl  may  be  sold. 
Vermont:  All  protected  game  birds  or  species  belonging  to  any  family  native  to  the  State. 

Permitted:  Deer  may  be  sold  during  the  open  season  and  for  a  "reasonable  time  thereafter,"  and 
hares  and  rabbits  during  the  open  season. 
Virginia:  Quail  or  partridge,  grouse  or  pheasant,  woodcock. 
Clarke  County.— Rabbit,  squirrel,  wild  turkey  (outside  of  county). 
Frederick,  Shenandoah  Counties— Wild  turkey  (by  nonresidents  of  the  State). 
Princess  Anne  County,  Back  Bay— Wild  fowl  (by  nonresidents  of  the  State). 
Washington:  All  protected  game. 

West  Virginia:  All  protected  game,  except  rabbit  and  rail. 
Wisconsin:  AU  protected  game,  except  rabbit  and  squirrel. 
Wyoming:  All  protected  game. 

Permitted:  Sale  of  game  (except  edible  portion),  on  affidavit  that  it  was  lawfully  captured  or  was 
taken  from  animals  lawfully  killed,  payment  of  25-cent  fee  to  the  justice  of  the  peace,  and  attach- 
ment of  tag  issued  by  him. 
Alberta:  Grouse,  partridge,  Htmgarian  partridge,  pheasant,  prairie  chicken,  ptarmigan;  other  game 
birds  March  1-September  20. 

Permitted:  The  flesh  of  big  game  and  game  birds  may  be  sold  under  $10  license.  Heads  of  big  game 
before  being  sold  must  be  stamped  by  minister  of  agriculture  at  fees  of  $5  for  elk,  caribou,  moose,  and 
sheep,  and  $2  for  deer,  antelope,  and  goat. 

1  North  Carolina:  Saleof  game  is  prohibited  by  following  local  laws:  Deer,  Carteret  (Newport  Township), 
Craven  (to  Mar.  5,  1923),  Cherokee,  Haywood;  squirrel,  Avery  (gray  or  pine  squirrel).  Craven  (to  Mar.  5, 
1923),  Madison,  Pender  (Rocky  Point  Township),  Transylvania  (more  than  2  a  day),  Warren;  quail, 
Alamance  (to  Mar.  8,  1917),  Alexander,  Anson,  Avery,  Beaufort,  Bladen,  Chatham,  Cherokee,  Clay, 
Cleveland  (to  Mar.  7,  1916),  Craven  (to  Mar.  5,  1923),  Cumberland,  Davidson,  Davie,  Duplin  (outside 
of  coimty),  Guilford,  Henderson  (for  export),  Macon,  Madison,  Montgomery,  Moore,  Pasquotank, 
Pender  (Rocky  Point  Township),  Pitt,  Randolph,  Robeson,  Rowan,  Rutherford,  Sampson  (for  resale  or 
export).  Union,  Wake,  Warren,  Wayne,  Wilkes,  Wilson,  Yadkin  (outside  of  county);  ducTc,  Robeson, 
Warren;  other  game  birds,  Avery  (lark),  Beaufort  (pheasant— more  than  15  a  day),  Bladen  (wild  turkey), 
Brunswick,  New  Hanover,  and  Pender  (snipe,  woodcock,  wood  duck),  Cherokee  (pheasant,  dove,  robin, 
woodcock,  snipe),  Craven  (wild  turkey,  dove,  woodcock,  snipe),  Cumberland  (woodcock  and  snipe), 
Madison  (pheasant),  Montgomery  (pheasant,  turkey),  Moore  (turkey),  Pender  (Rocky  Point  Township — 
turkey,  dove,  robin,  woodcock),  Robeson  (dove,  robin,  woodcock,  snipe).  Union  (dove,  lark),  Wake 
(turkey),  Warren  (turkey,  woodcock),  Wayne  (snipe,  woodcock),  Wilkes  (pheasant).  Dm-ham,  Orange, 
and  Person  prohibit  the  sale  of  quail,  except  by  person  killing  them  on  his  own  land;  Harnett  and 
Iredell  prohibit  the  sale  of  quail  except  during  open  season  by  person  killing  them  on  his  own  land; 
Surry  prohibits  the  sale  of  quail,  except  in  county  by  person  killing  them  on  his  own  land  or  on  lands  of 
another  under  written  p3rmission;  Vance  prohibits  the  sale  of  quail,  wild  turkey,  woodcock,  and  other 
game  birds,  except  by  landowner,  tenant,  or  member  of  family  killing  such  game  on  his  own  land. 
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Sale  of  game  prohibited  throughout  the  year — ^Continued. 

British  Columbia:  All  game,  except  under  regulations  of  lieutenant  governor  in  council. 

Permitted:  Deer  may  be  sold  September  1-October  16;  moose,  caribou  in  electoral  districts  of 
Atlin,  Cariboo,  and  Skeena,  October  1-December  16;  ducks,  geese,  and  snipe,  October  1-November 
1.  Sale  of  big  game  without  head  attached  and  birds  without  plumage  prohibited.  Heads  of  big 
game  killed  without  and  imported  into  the  Province  may  be  sold  when  branded— fees,  moose  and 
elk  $5,  mountain  sheep  $4,  and  caribou  $3  per  head. 
Manitoba:  Deer,  elk,  moose,  caribou,  antelope  (except  heads  and  hides),  quail,  grouse,  pheasant,  par- 
tridge, prairie  chicken,  woodcock,  plover,  snipe,  sandpiper;  ducks  by  nonresidents. 

Permitted:  Possession  of  grouse,  prairie  chickens,  and  partridges  allowed  for  forty-five  days,  and 
ducks  for  three  months,  after  close  of  hunting  season.    Deer  for  private  use  may  be  possessed  at  any 
time  on  proof  of  legal  killing. 
New  Brunswick: 

Permitted:  GoOse  and  brant  during  open  season  and  until  March  1,  and  other  game  during  open 
season  and  (under  license)  ten  days  thereafter.  Keepers  of  hotels.  Inns,  boarding  houses,  or  restau- 
rants may  serve  game  during  open  season  and  fifteen  days  thereafter.  Surveyor  general  may  issue 
81  licenses  to  dealer  permitting  sale  of  3  deer,  and  heads  of  same  to  taxidermists,  and  licenses  to 
deal  in  hides  or  skins  of  game  animals  with  fees  of  $25  to  nonresidents  or  aliens  and  $2  to  residents. 
Newfoundland:  Capercailzie,  black  game. 

Permitted:  Caribou  may  be  sold  from  August  1  to  January  1;  ptarmigan,  willow  grouse  taken  in 
open  season  may  be  sold  until  January  15;  other  birds  may  be  sold  during  open  season. 
Nova  Scotia:  Deer  to  1918,  caribou,  pheasant,  blackcock,  capercailzie,  Canada  grouse  (spruce  partridge), 
chukar  partridge. 

Permitted:  Moose  (meat  only)  may  be  sold  from  September  17  to  November  1  under  certificate  of 
lawful  killing.    Rabbit,  December  1  to  March  1.    Any  game  bird  other  than  those  above  mentioned 
during  the  open  season  with  the  exception  of  the  first  three  days. 
Ontario:  Quail,  partridge,  woodcock,  snipe,  to  September  14, 1917. 

Permitted:  All  other  native  game  maybe  sold  during  the  open  season  i  by  the  person  killing  it  and 
by  dealers  during  open  season  and  until  the  following  January  1  under  license.    Imported  game  may 
be  sold  under  special  regulations  and  licenses.    Game  breeders  may  sell  animals  for  breeding  purjwses 
under  permit. 
Quebec:  *  Birch  or  swamp  partridge  until  October  1, 1917. 

Permitted:  All  game  lawfully  taken  may  be  sold  from  the  third  day  of  the  open  season  to  the  fifteenth 

day  of  the  close  season.    Hotels,  restaiu-ants,  and  clubs  may  serve,  under  license,  all  game  lawfully 

taken,  except  birch  or  swamp  partridge.    Live  animals,  and  skins  and  heads  of  animals  lawfully  taken 

may  be  sold. 

Saskatchewan:  Sheep,  goat;  prairie  chicken,  grouse,  pheasant,  ptarmigan,  or  other  member  of  the 

Gallinae. 
Yukon: 

Permitted:  Deer,  elk,  moose,  caribou,  bison,  musk  oxen,  sheep,  and  goats  may  be  sold  during  the 
open  season  and  60  days  thereafter. 

DISPOSITION  OF  GAME  RAISED  IN  CAPTIVITY. 

About  two-thirds  of  the  States  now  have  some  special  provision 
regulating  possession,  sale,  or  export  of  game  raised  in  captivity. 
About  half  of  these  States  require  a  license  or  a  permit  either  for 
holding  the  game  or  for  its  export.  In  Arkansas,  Maryland,  Missouri, 
West  Virginia,  and  Wyoming  the  provisions  relate  only  to  big  game; 
in  Massachusetts  and  Ohio  only  to  small  game  or  birds.  The  tagging 
system  under  which  game  may  be  sold  at  certain  times  has  been 
adopted  in  at  least  10  States — California,  Massachusetts,  Minnesota, 
New  Hampshire,  New  Jersey,  New  York,  Oregon,  Pennsylvania, 
Utah,  and  Vermont.  These  tags  are  sold  at  a  nominal  rate,  varying 
from  3  cents  in  California  to  5  cents  in  New  York  and  Oregon. 

1  On/arfo.— Seasons  depend  on  regulations  of  game  commission. 

'^Quebec. — Lieutenant  governor  in  council  may  prohibit  sale  of  any  game  for  three  years  or  less  or 
prolong  any  existing  period  of  prohibition  for  three  years  or  less. 
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Disposition  of  game  raised  in  captivity — Continued. 

Arkansas;  Deer  raised  in  captivity  may  be  exported  if  shipped  open  to  view.  Deer  raised  in  preserves 
may  be  poss^sed,  sold,  and  shipped  when  accompanied  by  affidavit  from  raiser  that  said  deer  were 
raised  in  captivity. 

California:  Elk,  deer  (native  or  imported),  pheasants,  partridge,  quail,  and  wild  ducks  raised  in  cap- 
tivity under  breeder's  license  (fee,  $2.5)  may  be  sold  at  any  time  for  breeding  purposes  or  may  be  sold  for 
food  when  properly  tagged  (fee,  3  cents  a  tag)  during  the  following  seasons:  Deer,  Aug.  l^Nov.  2;  quail, 
Aug.  l-Feb.  2;  pheasants  and  partridge,  Oct.  1-Jan.  1;  ducks,  Oct.  15-Mar.  2;  licensed  breeder  may  shoot 
his  surplus  cock  pheasants  or  cock  partridges  during  February  under  permit. 

Colorado:  Game  furnished  from  a  private  park  or  lake  of  class  A  may  be  sold  by  hotels  and  restaurants 
at  any  time.  Game  taken  from  licensed  private  parks  may  be  sold  or  shipped  at  any  time  if  accompanied 
by  an  invoice. 

Connecticut:  Deer,  pheasants,  and  wild  fowl  raised  in  licensed  preserves  may  be  sold  or  transported 
at  any  time. 

Illinois:  Deer  raised  in  inclosure  for  market  may  be  killed  Oct.  l-Feb.  1;  cock  pheasants,  Nov.  l-Feb. 
1,  under  permit.  Game  animals  and  birds  raised  ia captivity  under  license  (fee,  $2)  may  be  sold  for  prop- 
agation or  scientific  purposes  at  any  time. 

Indiana:  Game  raised  in  captivity  may  be  killed,  sold,  or  transported  at  any  time. 

Iowa;  Game  raised  in  captivity  vmder  license  (fee,  $2)  may  be  sold. 

Kansas:  Game  raised  in  captivity  may  be  transported  tmder  permit  of  warden  for  scientific  or  propa- 
gation purposes. 

Louisiana;  Game  raised  in  captivity  may  be  sold  during  the  open  season. 

Maryland;  Elk,  imported  and  native  deer,  raised  in  licensed  preserve  (fee,  $5)  may  be  sold,  dead  or 
alive,  at  any  time  (in  Allegany  and  Garrett  Coimties  white-tailed  deer  native  to  the  State  must  be  branded 
three  months  prior  to  killing).  In  Washington  County  game  animals  and  birds  reared  in  licensed  pre- 
serves (fee,  $10)  may  be  sold  for  propagation  purposes  only. 

Massachusetts;  Pheasants  on  private  preserves  may  be  killed  under  permit  of  commissioners.  Quail 
reared  in  captivity  under  permit  may  be  exported.  Game  may  be  reared  in  captivity  under  license  (no 
fee)  and  sold  for  propagation  imder  regulations  of  commissioners;  deer,  elk,  pheasants,  quail,  Em-opean 
or  gray  partridge,  and  wild  fowl  may  be  reared  in  captivity  under  license  (no  fee)  and  sold  for  food,  when 
properly  tagged.    Tag  fee,  5  cents. 

Michigan:  Deer  raised  in  captivity  may  be  killed  at  any  time  for  owner's  consumption.  Game  raised 
in  captivity  may  be  exported  under  permit,  and  may  be  sold  alive  within  the  State,  and  under  $1  permit, 
alive  or  dead,  without  the  State. 

Minnesota:  Game  raised  in  captivity  may  be  sold  at  any  time — game  animals  under  a  permit  and  birds 
under  a  tag.    Domesticated  big  game  may  be  exported  under  permit. 

Missouri:  Deer  and  elk  raised  in  captivity  under  license  (fee  $5)  may  be  transported  and  sold  imder 
regulations  of  the  commissioner. 

Nevada:  Game  raised  in  licensed  preserve  (fee  SIO)  may  be  sold  or  shipped  at  any  time  imder  invoice. 

New  Hampshire;  Game  (except  rufEed  grouse)  raised  in  private  preserve  when  tagged  and  marked  to 
show  kind  and  number,  names  of  consignor  and  consignee,  and  points  of  billing  and  destination,  may 
be  exported  unaccompanied  by  the  owner.  The  Blue  Mountain  Forest  Association  is  permitted  to 
ship  deer,  elk,  and  moose  killed  in  its  preserve. 

New  Jersey:  Deer  raised  in  licensed  preserve  may  be  killed  at  any  time.  Deer,  introduced  pheasants, 
and  mallard  and  black  ducks  raised  in  enclosed  licensed  preserve,  if  properly  tagged,  may  be  sold  for  food 
or  exported  for  sale,  if  shipped  open  to  view.  Live  deer  may  be  exported  for  propagation  on  payment 
of  $5  for  each  animal.    Breeder's  license  fee  $5. 

New  Mexico:  Game  raised  in  licensed  preserve  may  be  exported  or  sold  at  any  time. 

New  York:  Elk,  white-tailed  deer,  European  red  deer,  fallow  deer,  roebuck,  pheasants,  mallard,  and 
black  ducks  raised  in  captivity  under  license,  may  be  sold  for  breeding  purposes  and  may  be  killed, 
sold,  or  exported  at  any  time  under  license  when  properly  tagged. 

North  Carolina:  Twenty-two  counties  have  laws  in  regard  to  certain  game  raised  in  captivity. 

North  Dakota:  Domesticated  game  may  be  exported  and  sold  imder  written  permission  of  fish  and 
game  board. 

Ohio:  Game  birds  and  squirrels  may  be  kept  in  enclosures  for  domestication. 

Oklahoma;  Game  raised  under  license  (fee  §2)  may  be  transported  for  propagation  at  any  time,  and 
for  food,  when  properly  tagged,  during  season  prescribed  by  commissioner. 

Oregon:  Game  birds  and  animals  raised  in  captivity  imder  permit  may  be  exported  or  sold  at  any  time 
upon  being  properly  tagged  by  commissioner  or  deputy.    Tag  fee,  5  cents  each. 

Pennsylvania:  Deer,  elk,  Belgian  or  German  hares,  and  ring-necked  pheasants,  raised  and  killed  in 
captivity,  may  be  sold  when  properly  marked  and  tagged.  Elk  raised  in  captivity  may  be  exported 
under  regulations  of  the  commission.  Introduced  pheasants  and  Belgian  hares  raised  in  captivity  may 
be  exported  alive. 

South  Dakota:  Game  raised  in  captivity  may  be  exported  or  sold  undwr  written  permission  of  State 
game  warden. 

Utah:  Game  raised  in  licensed  preserve  (fee  $25)  may  be  sold  when  properly  tagged  (one  pair  in  foiu*  of 
game  reared  in  private  preserves  must  be  released  in  State  under  direction  of  commissioner  or  deputy). 
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Vermont:  Game  raised  in  private  preserves  may  be  exported  at  any  time  when  duly  marked  and  tagged, 

and  may  be  sold  for  propagation  at  any  time,  or  for  food,  under  tag  in  accordance  with  regulations  of 

commissioner. 
Washington:  Game  raised  in  captivity  may  be  exported  under  permit  from  State  warden  or  coimty 

game  commission,  and  may  be  killed  and  sold  at  any  time. 
West  Virginia:  The  owner  of  elk  kept  in  iuclosure  may  kill  them  at  any  time,  and  may  pursue  and 

recapture,  by  killing  or  otherwise,  elk  which  have  escaped  from  his  inclosure.    Tame  deer  may  be  killed 

by  the  owner. 
Wisconsin:  Domesticated  deer,  moose,  elk,  caribou,  and  game  birds  may  be  shipped  or  sold  under 

permit  of  the  conservation  commission. 
Wyoming:  Natural  increEise  of  big  game  (except  moose)  captured  and  held,  for  propagation  may  be 

exported  or  sold. 

LIMITS. 

Laws  limiting  the  amount  of  game  which  may  be  killed  in  a  day 
or  a  season  are  now  in  force  throughout  the  United  States,  except 
in  Kentucky,  Khode  Island,  Virginia  (except  Back  Bay),  and  the 
District  of  Columbia,  and  in  all  the  Canadian  Provinces  except  Prince 
Edward  Island.     These  measures  are  of  comparatively  recent  origin. 

One  of  the  first  bag-Hmit  statutes  on  birds,  passed  in  Iowa  in 
1878,^  restricted  the  number  of  prairie  chickens,  woodcock,  quail, 
and  ruffed  grouse  to  25  a  day.  These  limits  remained  unchanged 
for  35  years  until  the  legislature  of  1915  reduced  the  number  of 
prairie  chickens  to  8  a  day  and  quail  to  15  a  day.  The  first  limit 
law  on  big  game,  passed  in  Maine  in  1883,  restricted  the  nimiber 
killed  by  one  individual  in  a  season  to  1  moose,  2  caribou,  and  3 
deer.  In  recent  years  the  limits  have  been  materially  reduced  and 
only  a  few  States  now  allow  more  than  1  deer  in  a  season  or  more 
than  20  quail  or  25  waterfowl  in  a  day. 

Limits  fixed  by  law  for  the  capture  of  game. 

Alabama:  One  deer,  2  turkey  gobblers,  25  of  each  other  kind  of  birds  a  day. 

Alaska:  Three  deer,  2  moose,  3  cariboU;  3  sheep,  and  3  brown  bears  a  season;  25  grouse,  ptarmigan,  shore 
birds,  or  waterfowl  a  day. 

Arizona:  Two  deer,  3  turkeys  a  season,  25  each  of  quail  or  ducks,  35  doves  or  white  wings  a  day. 

Arkansas:  Two  deer,  1  bear,  4  turkeys  a  season;  hunting  parties  may  average  season's  limit  for  each  mem- 
ber; 15  quail,  25  ducks  a  day. 

Calif  omia:  Two  deer,  12  tree  squirrels  a  season;  15  cotton-tail  or  bush  rabbits  a  day  or  30  a  week;  4  grouse 
a  day  or  8  a  week;  4  sage  hen  a  day  or  8  a  week;  10  mountain  quail  a  day  or  20  a  week;  15  valley  or  desert 
quail  a  day  or  30  a  week;  15  Wilson  or  jack  snipe,  black-breasted  or  golden  plover,  or  yellowlegs  a  day 
or  30  a  week;  15  mourning  doves  a  day;  25  ducks  or  geese  a  day  or  50  a  week;  12  honkers  or  black  sea  brant 
a  day  or  24  a  week 

Colorado:  Twenty  game  birds  a  day,  30  in  possession.  Persons  under  12  years  of  age  limited  to  half  this 
number  of  birds. 

Connecticut:  Six  gray  squirrels  a  day,  30  a  season;  5  rabbits  a  day,  35  a  season;  5  each  of  quail,  ruffed 
grouse,  pheasant,  Htmgarian  partridge,  woodcock  a  day,  36  a  year;  35  rail,  50  each  of  plover,  snii>e, 
shore  birds,  and  25  waterfowl  a  day. 

Delaware:  Six  animals,  50  rail,  20  ducks,  12  other  birds  or  fowl,  except  plover,  snipe,  and  reedbirds,  a  day. 

District  of  Columbia:  No  limits. 

Floriia:  Three  deer,  10  turkeys,  and  300  other  game  birds  a  year;  1  deer,  2  tvu-keys,  20  quail,  and  25  each 
of  other  species  a  day. 

Georgia:  Three  deer,  3  turkey  gobblers  a  season;  40  doves  or  snipe,  50  ducks,  and  25  each  of  any  other 
species  of  game  birds  a  day. 

Idaho:  Two  deer,  1  elk,  1  ibex,  1  goat,  1  sheep  a  season;  18  quaU,  12  each  of  partridges,  sage  hens,  grouse, 
pheasants,  24  doves,  plover,  snipe,  ducks,  4  geese  a  day;  but  not  more  than  24  of  all  kinds  in  possession. 

1  This  statute  was,  however,  preceded  by  one  enacted  in  1874  permitting  the  shipment  of  a  dozen 
game  birds  a  day,  provided  the  birds  were  not  shipped  for  sale  (ch.  69,  sec.  1). 
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Illinois:  Fifteen  squirrels,  12  quail,  3  prairie  chickens,  2  eock  pheasants,  10  doves,  15  black-breasted  and 
golden  plover,  15  snipe,  15  yellowlegs,  15  coots,  rail,  and  gallinule,  15  ducks,  10  geese,  10  brant,  15  other 
waterfowl  a  day.  Limit  in  possession,  30  squirrels,  36  quail,  12  prairie  chickens,  40  doves,  50  black- 
breasted  and  golden  plover,  jacksnipe,  and  yellowlegs,  60  coots,  rails,  and  gallinules,  CO  ducks,  20  geese, 
or  brant. 

Indiana:  Fifteen  quail,  5  prairie  chickens,  15  ducks  or  other  waterfowl  a  day;  45  birds  in  possession  as 
result  of  3  or  more  days'  consecutive  himting. 

Iowa:  Fifteen  quail  a  day,  25  in  possession;  8  prairie  chickens  a  day,  IG  in  possession;  25  each  of  all  ani- 
mals, birds,  and  game  a  day  or  in  possession;  50  ducks  in  possession. 

Kansas:  Twenty  each  of  doves,  plover,  ducks,  12  snipe  and  6  each  of  geese  and  brant  a  day. 

Kentucky:  No  limits, 

Louisiana:  Two  deer  a  day  or  in  possession,  5  a  season;  15  squirrels,  1  turkey  gobbler,  25  doves,  ducks, 
poule  d'eau,  or  chorooks,  50  snipe,  15  of  any  other  game  birds  a  day.  Market  himters,  50  ducks  or  poule 
d'eau  a  day. 

Maine:  Two  deer  a  season  (except  in  Androscoggin,  Cumberland,  Knox,  Kennebec,  Lincoln,  Sagadahoc, 
Waldo,  and  York  Covmties,  limit  1,  and  in  lumber  camps,  limit  6);  5  each  of  nified  grouse  and  plover, 
and  10  each  of  woodcock,  snipe,  and  ducks  a  day. 

Maryland:  One  deer  a  season;  12  rabbits,  12  squirrels,  15  quaH  (partridges),  6  rufied  grouse  (pheasants), 
3  English  pheasants,  2  wild  turkeys,  25  doves,  12  woodcock,  12  jacksnipe  a  day;  50  rail  (ortolan)  per  tide. 
Exceptions.— BaXtimove,  per  day:  6  rabbits,  1  jack  rabbit,  8  squirrels,  10  quail  (partridges),  2  ruffed 
grouse  (pheasants),  1  English  pheasant,  1  ring-necked  pheasant,  1  wild  turkey,  10  doves,  8  wood- 
cock, 12  jacksnipe;  per  tide,  50  rail.  Calvert,  per  day:  6  rabbits,  12  partridges.  Cecil,  per  day:  5 
rabbits,  6  squirrels,  12  quail  (partridges),  4  ruffed  grouse  (pheasants),  12  woodcock,  15  snipe,  50  rail, 
50  blackbirds,  20  Bar  tram  ian  sandpipers  (grass  plover),  20  marsh  plover,  and  25  each  of  teal,  wood, 
mallard,  black,  sprigtail,  and  crow-bill  ducks.  Garrett,  6  birds  a  day.  Patviient  River,  per  day: 
75  rail  (ortolan),  75  reedbirds. 

Massachusetts:  One  deer;  15  gray  squirrels,  15  ruffed  grouse,  20  woodcock,  20  quail  a  season;  5  gray 
squirrels,  3  ruffed  grouse,  4  woodcock,  4  quail,  15  black  ducks  a  day;  pheasants,  in  counties  having  open 
season,  2  a  day,  6  a  season. 

Michigan:  One  deer  a  season;  partridge,  6  a  daj',  15  in  possession,  25  a  season;  woodcock,  6  a  day,  20  in 
possession,  25  a  season;  plover,  snipe,  yellowlegs,  10  a  day,  20  in  possession,  25  a  season;  ducks,  geese, 
brant,  25  a  day,  50  a  week  (calendar  week). 

Minnesota:  Licensed  resident,  1  deer  or  1  moose  a  season  (nonresident,  1  of  each);  15  ducks,  10  other 
birds  combined  a  day;  45  ducks,  30  other  birds  combined  in  possession. 

Mississippi:  One  deer  a  day,  6  a  season;  20  each  of  quail,  wild  turkeys,  robins,  cedarbirds,  plover,  tatlers, 
chorooks,  grosbecs,  coots,  poule  d'eau,  rails,  ducks,  geese,  brant,  swans  a  day. 

Missouri:  One  deer,  2  tiirkeys,  10  quail,  15  of  any  other  species  of  birds  a  day;  or  2  deer,  4  turkeys,  15 
quail,  25  of  any  other  species  of  birds  in  possession. 

Montana:  Two  deer,  1  elk  a  season;  5  each  of  grouse,  partridges,  prairie  chickens,  fool  hens,  pheasants, 
sage  hens,  and  20  ducks  a  day. 

Nebraska:  Ten  each  squirrels,  quail,  prairie  chickens  or  grouse,  wild  geese  or  brant,  and  25  game  birds 
of  any  other  variety  a  day;  20  squirrels,  10  prairie  chickens  or  grouse,  10  wild  geese  or  brant,  or  50  other 
game  birds  in  possession. 

Nevada:  One  deer,  1  antelope  a  season;  20  moimtain  quail,  20  valley  quail,  10  sage  hens,  6  grouse,  5  plover, 
and  15  snipe,  20  ducks  a  day  or  in  possession. 

New  Hampshire:  Two  deer  a  season  in  Coos,  Carroll,  and  Grafton  Coimties,  1  in  rest  of  State;  5  hares  or 
rabbits  a  day;  5  squirrels  a  day  or  in  possession;  5  quail  a  day;  10  ruffed  grouse  a  day,  50  a  season;  10 
woodcock  a  day,  60  a  season;  20  ducks  a  day. 

New  Jersey:  One  deer  a  season;  10  rabbits,  10  quail,  3  ruffed  grouse,  3  English  or  ringneck  pheasants,  3 
Hungarian  partridges,  10  woodcock,  30  marsh  hens,  20  ducks,  10  each  of  geese  and  brant  a  day  or  in  pos- 
session.   (Not  applicable  to  dealer  in  game,  hotel  keeper,  etc.,  during  open  season  at  place  of  business.) 

New  Mexico:  One  deer  a  season;  3  wild  tmrkeys,  5  grouse,  20  quail,  20  doves,  20  ducks  a  day  or  in  possession. 

New  York:  Two  deer,  20  woodcock,  20  grouse,  3  male  imported  pheasants  a  season;  6  varying  hares  or 
rabbits,  5  squirrels,  4  woodcock,  4  grouse,  25  waterfowl  (limit  for  one  boat  or  battery,  40),  15  rails,  coots, 
mudhens  or  gallinules  (limit  for  one  boat,  20),  15  shore  birds  (limit  for  one  boat,  25)  a  day. 
Long  Island:  Fifty  quail,  20  ruffed  grouse,  36  male  pheasants  a  season;  10  quail,  4  ruffed  grouse,  6 
male  pheasants,  and  6  cottontails  or  varying  hares  a  day. 

North  Carolina:  Beaufort,  qxiail,  ruffed  grouse,  15  a  day  combined;  Brunswick,  New  Hanover,  fPender, 
15  marsh  hens  a  day;  Buncombe,  2  deer  a  season,  25  partridges,  pheasants,  wild  turkeys,  or  doves  a  day; 
Cabarrus,  Mecklenburg,  15  qtiail  (partridges)  a  day;  Clay,  20  quail  a  day;  Cleveland,  10  quail  (partridges) 
a  day;  Craven,  10  squirrels  a  day;  Dare,  5  deer  a  season;  Haywood,  1  buck  a  day,  2  a  season;  1  pheasant, 
1  wild  turkey,  15  other  birds  a  day;  Henderson,  Jackson,  2  bucks  a  season;  Lenoir,  25  quail  a  day  for 
individual  or  party;  Lincoln,  10  quail  a  day;  Madison,  25  birds  a  day;  Robeson,  12  quail,  doves,  snii)e, 
ducks  a  day;  Transylvania,  3  deer  a  season,  5  squirrels,  20  quail  (partridges)  a  day;  Vance,  15  game  birds 
a  day. 
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North  Dakota:  Ten  prairie  chickens,  grouse,  plover,  combined  a  day,  20  in  possession  at  one  time;  15 
snipe,  woodcock,  rail,  ducks,  geese,  combined,  30  in  possession. 

Ohio:  Five  squirrels,  12  each  of  plover,  snipe,  woodcock,  shore  birds,  rail,  geese,  25  ducks  a  day. 

Oklahoma:  One  deer  a  season;  1  turkey  (male)  March  15- April  15,  1  tiurkey,  November  15-January  1; 
10  quail,  plover,  snipe,  or  ducks  a  day,  100  a  season,  10  geese  or  brant  a  day,  1  swan  a  season. 

Oregon:  Three  deer  a  season;  5  silver  gray  squirrels  and  10  quail  in  7  consecutive  days;  5  sage  hens  a 
day,  10  in  7  consecutive  days  in  district  2;  5  ruffed  groiise,  pheasants,  sooty  or  blue  grouse,  sage  hens, 
prairie  chickens,  and  Chinese  pheasants  (only  2  of  which  may  be  females)  a  day,  10  in  7  consecutive  days; 
10  doves  (State)  a  day,  20  in  7  consecutive  days;  30  shore  birds,  rail,  coot,  ducks,  and  geese  in  7  consec- 
utive days. 

Pennsylvania:  One  deer,  1  bear  a  season;  6  squirrels  a  day,  20  a  week,  40  a  season;  10  rabbits  a  day,  30  a 
week,  60  a  season;  3  hares  a  day,  15  a  week,  30  a  season;  8  quail  a  day,  25  a  week,  40  a  season;  5  ruffed 
grouse  a  day,  20  a  week,  30  a  season;  4  ruig-necked  pheasants  a  day,  10  a  week,  20  a  season;  4  Ilungarian 
partridges  a  day,  10  a  week,  20  a  season;  10  woodcock  a  day,  20  a  week,  30  a  season;  1  wild  turkey  a 
week,  2  a  season.    (Week  begins  Monday  morning  and  ends  Saturday  night.) 

Rhode  Island:  No  limits. 

South  Carolina:  Five  deer  a  season;  25  quail  (partridges),  2  wild  turkeys,  25  doves,  12  woodcock  a  day. 

South  Dakota:  One  deer  a  year;  20  waterfowl,  10  other  birds  a  day;  25  partridges,  ruffed  grouse,  prairie 
chickens,  sharp-tailed  (white-breasted)  grouse,  pheasants,  woodcock,  golden  plover  and  upland  plover 
in  aggregate  In  possession  at  one  time;  50  snipe  and  waterfowl  in  all  in  possession. 

Tennessee:  Unlawful  to  kill  more  than  20  game  birds  or  animals  a  day. 

Texas:  Three  deer  a  season;  15  birds  a  day  (3  wild  turkeys  December  1  to  March  1). 

Utah:  One  deer  (residents  only)  a  season;  15  quail  or  doves,  8  other  upland  birds  combined  a  day  or  in 
possession;  12  geese  a  day,  and  25  in  all  of  snipe,  ducks,  geese  a  day. 

Vermont:  One  deer  and  25  ruffed  grouse  or  woodcock  a  season;  5  each  of  rabbits  or  gray  squirrels  a  day 
or  in  possession;  4  each  of  quail,  ruffed  grouse,  partridges,  or  woodcock  a  day;  10  in  all  of  plover,  English 
snipe,  and  other  shore  birds  a  day;  20  ducks  a  day. 

Virginia:  Back  Bay,  Princess  Anne  County,  35  ducks,  geese,  and  brant  a  day. 

Washington:  Two  deer,  1  goat,  1  caribou  a  season;  5  in  all  of  partridges,  grouse,  prairie  chicken,  Hun- 
garian partridges,  and  imported  pheasants,  10  quail  a  day;  25  upland  game  birds  a  week;  in  Kittitas 
County,  3  In  all  of  sharp-tailed  grouse,  sage  grouse,  Chinese  or  English  pheasants,  Himgarian  partridges 
a  day;  20  ducks,  geese,  brant,  golden  plover,  jack  or  Wilson  snipe,  greater  and  lesser  yellowlegs  a  week 
(week  ends  midnight  Satiu-day  night).  Limit  in  possession,  30  ducks,  geese,  or  brant.  If  the  bag  of 
upland  game  birds  includes  quail,  the  limit  is  10  a  day. 

West  Virginia:  Two  deer  a  season;  12  sqtilrrels  a  day,  100  a  season;  12  quail  a  day,  96  a  season;  6  ruffed 
grouse  a  day,  25  a  season;  2  wild  turkeys  a  day,  6  a  season. 

Wisconsin:  One  deer  a  year;  5  grouse,  prairie  chickens,  woodcock,  10  i)artridges  (2  In  Ozatikee  and  Wash- 
ington Counties),  15  plover,  snipe,  coots,  rail,  rice  hens,  ducks  (except  wood  duck),  10  geese  or  brant 
a  day;  20  of  aU  kinds  of  birds  In  possession  by  resident  In  on©  day.  Local  limits:  Rabbit  in  Ozaukee, 
Washington,  and  Waushara  Counties,  10  a  day;  in  Dodge,  Jefferson,  Manitowoc,  and  Waukesha  Coun- 
ties, 15  a  day;  squirrel  in  Dodge  and  Jefferson  Counties,  15  a  day;  in  Waushara,  10  a  day. 

Wyoming:  One  deer,  2  elk  (resident,  1  elk,  and  1  additional  elk  imder  special  license),  1  male  sheep  a 
season;  18  birds  (of  which  not  more  than  6  may  be  grouse)  a  day  or  in  possession. 

Alberta:  One  deer,  1  moose,  1  caribou,  2  sheep,  2  goats  a  season;  10  grouse,  partridges,  pheasants  prairie 
chickens,  ptarmigan  a  day,  or  100  a  season;  5  Hungarian  partridges  a  day,  25  a  season. 

British  Columbia:  Three  deer  of  any  one  species,  4  in  aU;  1  elk,  2  moose  (1  in  county  of  Kootenay) 
3  caribou,  3  goats,  2  sheep  (1  in  coxmty  of  Kootenay),  250  ducks  and  snipe  a  season;  12  groxise,  12  prairie 
chickens,  and  6  pheasants  a  day  or  in  possession. 

Manitoba:  One  in  all  of  deer,  elk,  moose,  caribou,  and  antelope  a  season;  20  in  all  of  grouse,  partridges, 
ptarmigan,  prairie  chickens  a  day,  100  a  season;  20  ducks  a  day  in  September,  50  ducks  a  day  in  October 
and  November;  10  geese  a  day. 

New  Brunswick:  Two  deer,  1  moose,  1  caribou  a  season  (lumber  camp  limited  to  2  moose,  2  caribou  a 
season);  10  partridges,  10  woodcock,  20  ducks  a  day. 

Newfoundland:  Three  caribou  (stags)  a  season. 

Nova  Scotia:  One  moose  a  season;  5  ruffed  grouse,  10  woodcock  a  day. 

Ontario:  One  deer,  1  moose.  1  caribou  a  season;  10  partridges  a  day,  200  ducks  a  season.  Two  or  more 
persons  hunting  together  imder  license  may  kill  an  average  of  1  deer  each. 

Prince  Edward  Island:  No  limits. 

Quebec:  Zone  1:  Two  deer,  1  moose,  2  caribou  a  season.  Zone  2:  Two  deer,  1  moose,  4  caribou  a  season; 
3  deer  and  3  caribou  additional  may  be  taken  by  persons  domiciled  in  Province  under  $5  permit. 

Saskatchewan:  Two  in  all  of  deer,  elk,  moose,  caribou  a  season;  10  in  all  of  grouse,  partridges,  pheasants 
prairie  chickens,  ptarmigan  a  day,  or  100  a  season;  50  waterfowl  a  day,  250  a  season. 

Yukon:  Six  caribou  or  deer,  2  moose,  2  elk,  2  sheep,  2  goats,  2  musk  oxen  a  season. 
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MINIMUM  AGE  LIMITS  FOR  HUNTING- 

With  the  general  adoption  of  the  license  system  has  come  the  neces- 
sity of  fixing  a  minimum  age  at  which  licenses  may  be  issued.  The 
practice  is  by  no  means  uniform,  but  about  half  of  the  States  have 
restrictions  of  some  sort.     These  restrictions  are  of  three  general  kinds: 

(1)  Exemption  from  the  hunting  license  requirement  for  children; 

{2)  Refusal  to  issue  licenses  to  children;  and 

(3)  Requirement  that  children  must  have  the  written  consent  of 
the  parent  or  guardian  to  obtain  a  license. 

Children  under  12  are  not  required  to  have  a  license  in  Idaho  or 
Utah;  under  14  in  Montana,  Nevada,  Oklahoma,  or  Oregon;  under 
17  (hunting  small  game)  in  Michigan;  under  21  (hunting  small  game) 
in  Minnesota,  Children  under  13  in  New  Hampshire  and  Nebraska 
and  under  17  in  Arizona  do  not  require  a  license  when  hunting  with  a 
licensed  adult.  New  Jersey  prohibits  children  under  10  from  hunting 
with  firearms,  but  upon  appHcation  of  parent  or  guardian  issues  a  $1 
Ucense  to  citizens  of  the  United  States  between  the  ages  of  10  and  14, 
provided  they  hunt  in  company  with  a  licensed  adult.  Pennsylvania 
also  prohibits  children  under  14  from  hunting,  but  issues  licenses 
to  minors  between  the  ages  of  14  and  16  upon  application  of  parent 
or  guardian. 

Licenses  are  not  issued  to  children  under  certain  ages,  or  only  upon 
written  consent  of  the  parent  or  guardian,  in  the  following  States : 


Not  issued  under  certain  age: 

New  Jersey 

PennsylTsranm 

Age. 

10 

......       14 

Written  consent  required: 

Indiana...,. ....... 

Age. 
14 

West  Virgiaia 

15 

Wyoming  (for  birds) 

14 

15 

Pfinnsylvania . , 

14  to  16 

Wyomin?  (big  p^nie) 

OMo 

Vermont 

British  Columbia 

16 

Rhode  Island 

15 

16 

Wisconsin ^ 

15 

16 

16 

16 

Connecticut 

New  Brunswick  (big  game) 

Saskatchewan 

Iowa 

New  Hampshire 

18 

18 

18 

LICENSES  FOR  HUNTING  AND  SHIPPING  GAME. 

In  Arkansas  nonresidents  are  not  permitted  to  hunt,  except  on 
-their  own  premises.  In  all  the  States  and  throughout  Canada 
licenses  must  be  secured  before  nonresidents  can  hunt  any  or  certain 
kinds  of  game  (see  fig.  3,  p.  56).  In  42  States  and  7  Canadian 
Provinces  a  like  restriction  is  imposed  on  residents,  but  the  fees  are 
usually  much  smaller,  and  often  are  merely  nominal  (see  fig.  4,  p.  56) . 

A  special  kind  of  hunting  license,  often  known  as  the  '^ alien" 
license,  is  being  generally  adopted  to  restrict  hunting  by  persons 
who  are  not  citizens  of  the  country,  and  is  now  in  force  in  about  half 
of  the  States.  Following  the  example  of  Pennsylvania,  the  States  of 
Massachusetts,  New  Jersey,  North  Dakota,  and  West  Virginia  now 
prohibit  aliens  from  hunting  or  owning  or  possessing  guns. 
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In  Maine/  Wyoming,  New  Brunswick  (on  wild  lands),  and  Nova 
Scotia  nonresidents  are  not  permitted  to  limit  big  game  unless  accom- 
panied by  qualified  guides. 

Landowners  or  taxpayers  are  not  required  to  pay  the  usual  fee  in 
a  number  of  States,  and  no  license  is  required  in  Texas  or  Nova  Scotia 
of  those  hunting  in  their  own  county.  Special  exemptions  are 
made  in  favor  of  nonresident  members  of  fish  and  game  clubs  by 
Massachusetts,  E-hode  Island,  and  Quebec.  In  Virginia  no  license 
is  required  of  bona  fide  guests  of  residents,  and  in  Ontario  no  fee  is 
charged  for  a  guest  license. 

In  Alberta  the  resident  big-game  license  is  not  required  in  the 
northern  part  of  the  Province.  In  Newfoundland  free  hunting 
licenses  are  granted  to  officers  of  British  warships  stationed  on  the 
coast  for  the  protection  of  fisheries.  Manitoba  provides  that  the 
Governor  General  of  Canada,  the  premier  and  lieutenant  governor, 
or  the  premier  of  any  Province  may  be  granted  complimentary 
hcenses.  Officers  of  the  army  or  navy  stationed  in  Nova  Scotia^ 
nonresident  landowners  paying  taxes  to  the  amount  of  $30  or  more 
annually  in  Nova  Scotia,  and  nonresidents  owning  real  estate  in 
Prince  Edward  Island  to  the  value  of  $325  and  paying  taxes  thereon, 
are  required  to  pay  fees  of  $5  only.  The  son  or  brother  of  a  bona 
fide  resident  returning  to  Prince  Edward  Island  may  obtain  a  Hcense 
on  payment  of  $2.50  and  a  resident  may  obtain  a  nonresident  guest 
license  for  $2.25  per  week,  provided  he  receives  no  compensation 
from  such  guest.  In  Ontario  the  lieutenant  governor  in  council  is 
authorized  to  reduce  nonresident  license  fees  to  the  amount  charged 
residents  of  Ontario  by  the  Province  of  which  appHcant  is  a  resident; 
and  any  farmer  living  on  his  own  land  in  the  districts  of  Hahburton, 
Muskoka,  Parry  Sound,  Nipissing,  Algoma,  Thunder  Bay,  Rainy 
River,  Sudbury,  Manitoulin,  or  Kenora  may  take  one  deer  a  season 
for  his  own  use  without  securing  the  prescribed  license.  In  Quebec,in 
the  discretion  of  the  minister  of  colonization,  mines,  and  fisheries,  poor 
Indians  or  settlers  may  not  be  compelled  to  take  out  the  $5  resident 
license  required  for  an  additional  number  of  deer  and  caribou. 

Details  in  regard  to  hxmting  licenses  ^  are  given  in  the  table  on  pages 
57-63.  In  every  case  the  fee  includes  the  amount  charged  for  issuing 
the  license.  The  term  "commissioner'^  unless  otherwise  qualified 
means  the  game  or  fish  commissioner. 

1  Maine;  On  wild  lands  of  the  State,  except  from  Dec.  1  to  15. 

2  Licenses  for  fishing  with  hook  and  line  are  now  issued  in  22  States  as  follows: 

Combination  hunting  and  fishing  licenses  are  issued  in  14  States:  Arizona,  Colorado,  Idaho,  Indiana, 
Montana,  Nebraska,  Nevada,  New  Jersey,  New  Mexico,  Oregon,  Utah,  Vermont,  Washington,  and  Wyo- 
ming.   Forf ees,  see  pp.  67-61. 

General  fishing  licenses,  issued  to  either  residents  or  nonresidents,  are  required  in  Nevada  (30-day 
license),  $2;  Oregon,  $1;  and  Vermont,  $0.60. 

Special  resident  fishing  licenses  are  requked  in  California,  $1;  and  New  Mexico,  $1. 

Nonresident  fishing  licenses  are  requiredinCalifornia,$3;  Colorado,  $2;  Delaware, $3.50;  Idaho,  $2;  Indi- 
ana, $l;Michigan,$l  (special),  $3  (general);  Minnesota,$l;Montana,$2(alien,$5);  Nebraska, $2; New  Mex- 
ico, $5;  South  Carolina,  $5;  SouthDakota,  $2;  Washington,  $2  (county);  West  Virginia,  $5;  and  Wisconsin,  $1. 

Fishing  licenses  are  not  required  in  Idaho  of  women  who  are  residents;  in  Indiana  of  residents  fishing 
in  their  own  county  or  an  adjoining  county,  nor  of  the  wife  of  a  nonresident  licensee;  in  Michigan  and 
Vermont  of  women  who  are  nonresidents:  and  in  Nebraska  and  Wisconsin  of  any  women. 
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Fig.  3. — States  and  Provinces  which  require  nonresidents  to  obtain  hunting  licenses. 

[In  Connecticut, Delaware, Illinois,  Indiana,  Iowa,  New  Jesrey,  New  York,  North  Carolina,  Ohio,  F^liode 
Island,  South  Carolina,  and  Vermont  an  additional  fee  of  15  to  50  cents  is  charged  for  issuing  the  license. 
Inclosed  names  indicate  the  States  which  do  not  permit  licensees  to  take  a  limited  amoimt  of  game 
out  of  the  State.  Alaska  and  NeAvfoundland  have  $50,  Nova  Scotia  $30  and  $15,  and  Prince  Edward 
Island  $15  nonresident  licenses,  with  export  privileges.  Arkansas  does  not  permit  hrmting  by  nonresi- 
dents, except  on  their  o\vn  land.] 


Fig.  4.— States  and  Provinces  which  require  residents  to  obtain  himting  licenses. 

[In  Connecticut,  New  Jersey,  New  York,  Ohio,  Oklahoma,  Pennsylvania,  Rhode  Island,  and  South 
Carolina  an  additional  fee  of  10  to  25  cents  is  charged  for  issuing  the  license.  West  Virginia  requires  a  coimty 
license  for  which  no  fee  is  charged.  Nova  Scotia  and  Newfoundland  have  $5  resident  licenses  for  hunting 
caribou.  Note  that  many  of  the  States  adopt  the  French  method  of  exempting  landowners,  while  a  few 
in  the  "West  (indicated  by  lines  inclosing  name  of  State),  follow  the  English  method  of  requiring  everyone 
who  hvmts  to  obtain  a  license.] 
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Details  of  hunting  and  shipping  licenses. 
UNITED  STATES. 


State  and  kind  of  license. 

Fee. 

By  whom  issued. 

Details  of  license. 

Alabama: 

Nonresident          .             

$15.00 

15.00 

3.00 

1.00 

50.00 
100.00 

Probate  judge              

Alien 

do 

do 

do 

Governor          

Resident          

State  license. 

Do 

Comity  license. 

Alaska  I 

Nonresident             

do 

do 

Guide 

American    citizen    or    native    of 

Shipping  (resident)  ^ 

Do 

40.00 

10.00 

5.00 

150.00 

25.00 

10.00 

100.00 

2,5.00 

.50 

1.00 

10.00 

25.00 
1.00 

10.00 

2.00 

1.00 

12.00 
1.00 
5.00 

10.25 

15.25 

1.25 

10.50 

15.00 
3.00 

1.00 

15.00 

3.00 
1.00 

25.00 
5.00 
1.00 

10.50 
1.00 

do 

do 

do 

do 

Warden  or  license  collector 
.  do 

Alaska.     Fee  fixed  by  governor. 
Export  of  heads  or  trophies  by 
resident. 
Do. 

Do 

Do. 

Export   of  moose  from   southern 

Arizona: 

Alaska. 
Deer  and  wild  turkey. 

Do 

Birds  and  fish. 

AUen 

y/.do/////............... 

Deer. 

Do 

Birds  and  fish. 

Resident 

do                 

General.     Duplicate     license,     10 

Arkansas: 

cents. 
D  eer .    Nonresidents  not  permitted 

California: 

Nonresident 

Fish     commissioner      or 

county  clerk. 
do 

to  hunt.a 
Expires  Jxine  30. 

Alien 

Do. 

Resident       ... 

do 

Commissioner  or  county 

recorder. 
do 

Do. 

Colorado: 

Nonresident  or  alien 

Do 

County  license — birds,  good  for  1 

week. 
County  license — birds,   good  for  1 

Do 

do             ... 

Do     . 

do     

day. 
Himting  and  fishing  license. 

Resident 

do 

Do. 

Guide 

Must  also  have  State  hunting  li- 

Connecticut: 

Nonresident. 

City  or  borough  clerk 

do 

do 

cense. 
Himting  and  trapping. 

Alien 

Resident  citizen 

Delaware: 

Nonresident 

Florida: 

Nonresident  or  alien 

County  judge 

County  license. 

Resident 

do 

do 

Commissioner   or  county 
warden. 

do 

do 

Warden  and  deputies 

......do 

do 

County  clerk                ..... 

Required  of  resident  of  State,  non- 

Do  

resident  of  county. 
County  license;  not  required  of  res- 

Georgia: 

Nonresident 

ident  Confederate  veteran  enti- 
tled to  a  State  pension. 

State  license. 

Resident 

Do. 

Do.. 

Countv  license  good  only  in  county 

Idaho:  3 

Nonresident  or  alien 

Do 

of  residence;  not  required  in  mili- 
tia district.    Expires  Feb.  1. 

Big  game.    Expires  Mar.  31. 
Birds  only. 

Resident  citizen 

Hunting  and  fishing.   Not  required 

Illinois: 

Nonrp<5ir1pnt  f\r  iHpn 

of  women. 
Expires  June  1. 

Resident 

City  or  county  clerk 

I  Alaska:  Not  more  than  one  general  (SIO)  license  and  two  special  ($150)  moose  licenses  issued  to  one 
person  in  one  vear.  Each  shipper  must  file  with  the  customs  office  at  port  of  shipment  an  affidavit  that 
he  has  not  violated  the  game  law;  that  the  trophy  to  be  shipped  has  not  been  bought  or  purchased,  has 
not  been  sold,  and  is  not  shipped  for  purpose  of  sale;  that  he  is  the  oAvner  of  the  trophy,  and,  m  case  oi 
moose,  whether  the  animal  from  which  it  was  taken  was  killed  north  or  south  of  latitude  62  . 

^Arkansas:  But  see  State  v.  Mallor5%  83  S.  W.,  955,  deciding  that  nonresidents  may  hunt  on  their  own 
land .    A  resident  is  required  to  obtain  written  permission  for  hunting  on  inclosed  land  of  another. 

» Idaho:  Not  required  of  veterans  of  the  Civil  War. 


58 


FAEMEBS'  BULLETIN   692. 


Details  of  hunting  and  shipping  licenses — Continued. 

UNITED  STATES— Continued. 


State  and  kind  of  license. 

Fee. 

By  whom  issued. 

Details  of  license. 

Indiana:  i 

Nonresident                      .  . . 

$15.50 

1.00 

10.50 
1.00 

15.00 
1.00 

15.00 
1.00 

15.00 

10.00 

3.00 

.50 

2.00 

15.00 
5.00 

15.00 

5.00 
20.00 

1.00 

Clerk  of  circuit  court 

Commissioner  or  clerk  of 
circuit  court. 

County  auditor 

Hunting  and  fishing.    Good  for  1 
year.     Civil  War    veterans   ex- 
cepted. 

Resident 

Iowa: 

Expires  July  1. 

Resident 

do 

Secretary  of  state          

Kansas: 

Nonresident               

Resident 

Kentucky: 

County  clerk 

Resident  

do 

Tax  collector 

Louisiana: 

Nonresident  or  alien 

Issued  to  residents  only. 

Market  hunting 

do 

do 

do 

do 

State  license. 

County  license  not  required  in  ward 
of  residence. 

Do 

MainlP' 

All  game,  Oct.  1-Jan.  1. 

Game    that    may  be  shot  before 

Do  

do 

do 

do 

do 

do 

..  .  do  

Resident  alien 

Holder    may    obtain    big-game 

license  by  paying  $10  additional. 

Not  required  of  aliens  who  pay 

taxes  or  who  have  resided/  in 

State  2  years  continuously  prior 
to  application. 

Guide  to  be  registered,  and  to  guide 

not  more  than  5  persons  at  a 

time. 
Guide  to  be  registered,  and  to  guide 

not  more  than  5  persons  at  a 

time. 
Moose,   $5;  deer,  $2;  one   pair   of 

game  birds  in  7  days,  50  cents. 

Guicfe  (nonresident) 

Guide  (resident) 

Shipping  (resident) 

5.00 
f    5.00 

do 

Maryland: 

Separate  county  laws. 

\  25.50  'J 

Maryland:  County  and  local  licenses  are  issued  at  the  following  rates,  including  clerk  fees: 


Allegany $10. 50 

Baltimore o  10. 00 

Calvert 10. 50 

Caroline 5. 00 

Carroll .". .  10. 50 

Cecfl 10.00 

Charles 5. 50 

Dorchester o  lo.  00 

Frederick 15 .  50 

Garrett 10. 00 

Harford 5. 15 

Howard 8. 00 

a  Residents  of  State,  Baltimore  and  Dorchester  (fee,  $5);  Somerset  (S2.75). 
b  Fee  only  $5.50  if  invited  by  resident  landowner, 
c  Club  license,  $25. 

d  Not  required  if  written  permission  be  secured  from  landowner  or  lessee. 

Guests:  Guests  of  landowners  are  required  to  obtain  licenses,  only  in  Allegany,  Baltimore,  Caroline 
Cecil,  Dorchester  (except  relatives  of  host),  Garrett,  Kent,  Somerset,  Talbot,  and  Worcester  Counties. 
Resident  licenses:  Required  in  Baltimore  and  Dorchester  (fee  $1),  Harford  ($1.15). 
SinkboXySneakboat,  blind,  pusher — Cecik  Sneakboat  (Bohemia  and  Elk  Rivers),  $5.50;  sinkbox  (Bohemia, 


Kent 6 

Montgomery 

Patuxent  River c 

Prince  George 

Queen  Anne 

St.  Mary 

Somerset « 

Talbot 

Washington ^ 

Wicomico :. 

Worcester 


15.00 

15.50 
11.00 
20.  cO 
4.50 
20.50 
10.50 
10.00 
10.50 
10.50 
10.00 


Pusher,  $2.50  (required  of  residents  to  push  or  paddle  nonresidents). 

Anne  Arimdel  prohibits  hunting  by  nonresidents  of  the  county  except  by  permission  of  landowners,  and 
Charles  prohibits  hunting  of  waterfowl  by  nonresidents. 

2  In  Cecil  County  by  the  Cecil  Coimty  Game  Protective  Association;  in  Harford  Coimty  by  iiistice  of  the 
peace. 
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Details  of  hunting  and  shipping  licenses — Continued. 
UNITED  STATES— Continued. 


State  and  kind  of  license. 


Fee. 


By  whom,  issued. 


Details  of  license. 


Massachusetts : 

Nonresident 

Resident 

Michigan: 

Nonresident  or  alien. . . 

Do 

Resident 

Do 

Export , 

Minnesota: 

Nonresident 

Do 

Resident 

Do 

Nonresident  (trapper) . 
Mississippi: 

Nonresident 

Missouri: 

Nonresident 


Do. 


Montana: 

Nonresident . 

Do 

Alien 


Resident  2 

Guide 

Shipping  (resident). 

Nebraska: 

Noru-esident 


Resident . 


Nevada: 

Nonresident 

Alien 

Resident 

New  Hampshire: 

Nonresident  or  alien. 


Resident . . » . 

Guide 

Do 

New  Jersey:  a 

Nonresident . 


Resident  citizen 

New  Mexico: 

Nonresident  or  resident  alien 

Do 

Nonresident 

Nonresident  alien 

Do 

Resident 

Do 

Do 

Do., 

G  uide 

New  York: 

Nonresident  cw  alien 


Resident . 


$10.00 
1.00 

25.00 

10.00 

1.50 

1.00 

10.00 

25.00 

10.00 

1.00 

1.00 

10.00 

20.00 

25.00 
5.00 

1.00 


25.00 
10.00 
30.00 

1.00 

10.00 

.50 


10.00 
1.00 


10.00 

25.00 

1.00 

15.00 

1.00 

1.00 

20.00 

10.15 

1.15 

30.00 

25.00 

10.00 

55.00 

50.00 

2.00 

1.50 

1.00 

1.00 

5.00 

20.50 


1.10 


Commissioners .... 
City  or  town  clerk. 


County  clerk. 

do 

do 

do 

State  warden. 


Commissioner.., 

do , 

County  auditor. 

do 

do 


Sheriff. 


Commissioner 

Couniy  clerk  or  license  cot 

lector. 
do 


Warden. 

do.. 

do.. 


Warden  or  justice  of  peace 

Warden 

do 


Commissioner  or  county 

clerk. 
do 


County  clerk  or  warden 

do 

do 


Commissioner     or     town 
clerk. 

do 

Commissioner , 

do , 


County,  city,  or  town  clerk 

and  salaried  wardfflis. 
do..... 


County  clerk  or  deputy 

do 

do 

do 

do 

do 

do 

do 

do 

do 


County,  city,  or  town  clerk 


.do. 


Deer. 

Small  game  only. 

Deer. 

Small  game. 


Game  animals. 
Game  birds. 
Deer  and  moose. 
Game  birds. 


County  license. 


State  license. 

County  license.  Required  in 
county  of  residence  or  adjoining 
counties. 

Hunting  and  fishing. 
Birds  and  fish. 

Birds  and  fish    (gun   license  re- 
quired, fee  $25). 
Birds  and  fish. 
Issued  to  residents  only. 
Permits  limited  exports  in  opea 


Hunting  and  fishing. 

Himting  and  fishing.  Not  required 
of  women. 

Not  required  of  women. 
Do. 
Do. 


Resident. 
Nonresident. 


Himting  and  fishing. 

An  game  and  fish. 

Game. 

Birds. 

All  game  and  fish. 

Game. 

All  game  and  fish. 

Game. 

Big  game,  including  turkeys. 

Game  birds  except  turkeys. 

Issued  to  residents  only. 

Fee  for  nonresident  taxpayer 
$10.50.  Alteration,  etc.,  forgery, 
second  degree. 

Alteration  of  license  forgery. 


1  Massachusetts:  Members  of  incorporated  game  clubs  owning  real  estate  assessed  at  not  less  than  $1,00(1 
and  organized  prior  to  1907,  owners^  or  their  minor  children  over  18  years  old,  of  real  estate  assessed  at  not 
less  than  $500,  or  nonresidents  invited  (for  not  more  than  4  days)  by  members  of  incorporated  club  for 
hunting  foxes,  pay  a  fee  of  ?1 . 

2  Montana:  United  Statas  officers  and  soldiers  stationed  in  the  State,  students  of  any  institution  of  learn- 
ing, and  officers  of  the  United  States  Forest  Service  classed  as  residents. 

2  New  Jersey:  Unnaturalized ^  foreign-bom  person  prohibited  from  hunting  or  owning  shotgun  or  rifle 
unless  he  is  the  owner  of  real  property  to  the  value  of  $2,000  above  all  encumbrances. 
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Details  of  hunting  and  shipping  licenses — Continued. 

UNITED  STATES— Continued. 


State  and  kind  of  license. 


By  whom  issued. 


Details  of  license. 


North  Carolina: 

Nonresident  (Audubon). 


Nonresident  (special) 
North  Dakota: 

Nonresident 

Resident 

Ohio: 

Nonresident 

Resident 

Oklahoma: 

Nonresident 

Alien 

Resident  citizen 

Oregon:  2 

Nonresident 

Alien 

Resident 

Pennsylvania: 

Nonresident 

Resident 

Rhode  Island: 

Nonresidents 

Alien 

Resident 

South  Carolina: 

Nonresident  and  alien 

Resident* 

Do 

South  Dakota: 

Nonresident 

Do 

Resident 

Do 

Tennessee: 

Nonresident 

Resident 

Do 

Market  hunting 

Texas: 

Ncncitizen 

Resident 

Utah: 

Nom-esident 

Alien 

Resident 


$10.25 

10.50 
25.00 

1.00 
15.25 

1.25 

15.00 

25.00 
1.25 

10.00 
25.00 

1.00 

10.00 
1.15 


10.15 
15.15 
1.15 

15.25 
1.10 


3.00 

25.00 

15.00 
5.00 
1.00 

10.00 
1.00 
2.00 

25.00 

15.00 
1.75 

5.00 

15.00 
1.25 


Clerk  of  superior  court. 


..-.do 

Commissioners,  deputies, 

or  county  auditor. 
do 

Clerk  county  court  or  town 

clerk. 
....do 

Warden,  deputy,  or  county 
clerk. 

--..do 

.-..do 

County  clerk 

Commission 

County  clerk 

County  treasurer 

County  treasurer  or  justice 
of  peace. 

City  or  town  clerk 

do 

....do 

Cotmty  clerk 

County    clerk     or     game 
warden. 


...do 

Warden  or  county  treas- 
urer. 

....do 

County  treasurer 

do 

County  clerk 

.-..do 

Commissioner 

Coimty  clerk 

Commissioner,  deputy,  or 
justice  of  pyeace. 

do 

-.-.do 


Good  only  in  32  counties  not 
covered  by  the  following  or  by 
local  licenses. 

Good  only  in  cotmty  of  issue. 

Aliens  not  permitted  to  hunt. 


All  game  except  deer,  turkev,  or 
prairie  chicken.    Expires  May  1. 
Do. 


Gim    license.    Does    not    permit 

hunting. 
Ilimting. 

Aliens  not  permitted  to  hunt. 


All  game. 

County  license.  Himting  on  land 
of  another  in  county  of  residence 
permitted  tmder  written  permis- 
sion. 

State  license. 

Big  game  and  game  birds.    Ex- 
pires June  30. 
Game  birds  only. 
Coimty  license.    Big  game. 
Game  birds. 


Coimty  license. 

State  license. 

Annual  license;  $200  bond  required. 

Expires  Sept.  1. 
Do. 


Hunting    and     fishing.    Not    re- 
quired for  rabbits. 
Do. 

Hunting  and  fishing.  Not  re- 
quired for  hvmting  rabbits,  or  of 
women. 

1  Issued  ia  the  following  58  counties:  Beaufort,  Bertie,  Cabarrus,  Camden,  Carteret,  Caswell,  Catawba, 
Cherokee,  Chowan,  Clay,  Cleveland,  Currituck,  Dare,  Davidson,  Davie,  Duplin,  Forsyth,  Franklin,  Gas- 
ton, Gates,  Graham,  Granville,  Halifax,  Harnett,  Henderson,  Hertford,  Hyde,  Jackson,  Johnston,  Jones, 
Lincoln,  Macon,  Madison,  Martin,  Mitchell,  Montgomery,  Nash,  Pamlico,  Pasquotank,  Pender,  Per- 
quimans, Pitt,  Polk,  Randolph,  Richmond,  Sampson,  Stanly,  Stokes,  Swain,  Transylvania,  T3rrrell, 
Union,  Vance,  Washington,  Wayne,  Wilkes,  Wilson,  Yadkin.  Special  license  provisions  are  in  force  in 
Alexander,  Caswell,  Clay,  Craven,  Dare  (wild  fowl),  Haywood,  Hoke,  Jackson,  Lincoln,  Northampton, 
Onslow,  Pamlico,  Pender,  Robeson,  Warren  and  Yancey  Counties.  Details  of  these  are  given  in  Poster 
No.  33,  copies  of  which  may  be  had  free  on  application  to  the  Biological  Survey,  U.  S.  Department  of 
Agriculture. 

2  Oregon:  Veterans  of  the  Civil  War  pay  no  fee  for  license;  women  not  required  to  obtain  license. 

«  Rhode  Island:  Nonresident  citizens  and  members  of  himting  or  fishing  clubs  incorporated  prior  to  Jan.  I, 
1909,  owning  real  estate  to  the  value  of  $1,000,  and  nom-esident  citizens  owning  real  estate  assessed  at  not 
less  than  $500,  pay  a  fee  of  $1.15. 

*  South  Carolina:  Resident  licenses  only  required  in  following  17  counties:  Barnwell,  Beaufort,  Calhoun, 
Charleston,  Chester,  Darlington,  Dillon,  Dorchester,  Florence,  GreenviUe,  Hampton,  Jasper,  Laurens, 
Lexington,  Marion,  Oconee,  and  Orangeburg. 
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Details  of  hunting  and  shipping  licenses — Continued. 

UNITED    STATES— Continued. 


State  and  kind  of  license. 


Fee. 


By  whom  issued. 


Details  of  license. 


Vermont: 

Nonresident  i . 


Resident 

Do 

Virginia:  2 

Nonresidents. 


Washington: 
Nonresident. 

Do 

Alien 


Resident 

Do 

West  Virginia: 

Nonresident. 


Resident. 
Do.., 


Wisconsin:  5 

Nonresident 

Do 

Resident 

Wyoming: 

Nonresident  or  alien. 


Nonresident. 

Do 

Alien 

Resident  6... 


Do. 

Do. 
Guide  7. 
Alien... 


$10.50 


1.00 
.60 


10.00 


10.00 
5.00 
15.00 

5.00 
1.00 

16.00 


3.00 


25.00 

10.00 

1.00 

50.00 

10.00 
5.00 
5.00 
2.50 

10.00 

1.00 
10.00 
25.00 


Town  clerk. 


County  clerk. 


State  auditor... 
County  auditor. 
State  auditor... 


do 

County  auditor. 

County  clerk... 


.do 
.do. 


Secretary  of  state, 
.do. 


County  clerk 

Justice  of  peace,  assistant 
warden,  or  deputy. 

do 

do 

do 


Justice  of  peace  or 

warden. 
do 


do 

Justice  of  peace. 


Hunting     and     fishing.     Expires 
Apr.  1. 
Do. 
Hunting  and  Ushing. 

Good  in  open  season  in  the  6 
months  following  issue. 

State  licease.    Expires  Mar.  1. 

County  license. 

Gun  license.    Consular  certificate 

required.  < 
State  license. 
County  license. 

State  license.  Aliens  not  per- 
mitted to  hunt. 

No  fee.    Coimty  license. 

State  license.  Required  outside 
county  of  residence. 

All  game. 

All  game  except  deer 


Hunting  and  fishing. 

Bears  only. 
Birds  and  fish. 
Birds  only. 
Ordinary. 

1  additional  elk.    Issued  to  holder 

of  ordinary  resident  license. 
Birds  only. 

Gun  and  fishing  license.  Not  re- 
quired of  holder  of  $50  alien  hunt- 
ing license,  bona  fide  residents, 
or  freeholder  paying  taxes  in 
excess  of  $100. 


1  Vermont:  Fee,  60  cents  if  applicant  pays  taxes  on  improved  real  estate  in  Vermont  appraised  at  $1,000. 

2  Virginia:  Rappahannock  County  requires  written  and  duly  acknowledged  permission  (good  for  4 
months)  before  permitting  hunting  or  trapping  on  another's  land. 

3  Guests  not  required  to  procure  license  to  hunt  on  land  of  host,  provided  the  host  receives  no  compensa- 
tion, directly  or  indirectly,  from  such  guest  and  hunts  with  him. 

*  Washington:  Holder  may  then  secure  $1  county  hunting  and  fishing  license  or  a  $5  State  license. 

5  WiscoTisin:  Bona  fide  settler  who  has  not  resided  in  the  State  1  year  may  take  out  a  special  resident 
license.    Holder  of  nonresident  special  license  may  obtain  general  license  on  payment  of  $15  additional. 

« Wyoming:  Applicant  must  be  an  elector  of  the  State;  a  child  or  ward,  over  15  years,  of  an  elector;  a  soldier 
or  sailor  of  the  United  States  and  an  elector  thereof  .stationed  1  year  at  a  post  in  the  State;  or  a  nonresident 
paying  $100  or  more  taxes  on  property  owned  in  the  state;  or  an  officer  employed  in  the  State  by  the  National 
Forest  Service.    Soldier  or  sailor  must  employ  guide. 

"  Guide  must  be  citizen  and  qualified  elector  of  State,  a  freeholder  or  have  a  valid  filing  on  public  lands 


In  the  State,  must  act  as  assistant  game  warden,  and  make  sworn  report  to  game  warden;  required  to 
furnish  $500  bond. 
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Ihtails  of  hunting  and  shipping  licenses — Continued. 
CANADA. 


State  and  kind  of  license. 


Alberta: 

Nonresident 

Do 

Guide,  camp  help. 


Resident ' . 
Do.... 
Do..., 


Market  hunting. 

British  Columbia: 

Nonresident 


Do. 
Do. 
Do. 


Resident 

Do 

Do 

Guide 

Manitoba: 

Nonresident... 

Do 

Resident 

Do 

New  Brunswick: 
Nonresident . . . 

Do 


Do. 


Do... 
Resident. 
Sinkbox., 
Guide 


Camp  help 

Ne  wf  oundlandV 

Nonresident.. 
Guide 


Resident 

Householder. 
NovaScotta:3 

Nonresident. 


Do. 
Alien... 


Resident. 


Guide 

Ontario: 

Nonresident. 

Do 

Resident 

Do 

Guest 


Guide 

Prince  Edward  Island: 
Nonresident 


Fee. 


$25.00 
5.00 
5.00 

2.50 
2.2& 
1.00 

5.00 

100.00 

50.00 

25.00 

5.00 

2.50 
5.00 
10.  OO 
5.00 

50.00 
15.00 

4.oa 

1.00 

50.00 
25.00 

10. 00 

10.00 
3.00 
1.00 
1.00 

1.00 
50.00 

51.00 
50.00 

5.00 


30.00 

15.00 

5.00 

5.00 

2.00 

50.00 

25.00 

5.00 

2.00 


2.00 
15.00 


By  whom  issued. 


Derails  of  license. 


Minister  of  agriculture. 

do 

da. 


..do 

..da. 

..do 


.da. 


Warden  or  any  Govern- 
ment agent. 

do 

....do 

....do 


...do 

....do 

...do 

....do 


Minister  of  agriculture. 
do 

do: 

do. 


Minister  of  lands  and  mine 
do 


.do. 


....do 

....da 

...do 

....do 


..do 

..do 


Game  and  fisheries  board. 
do 


.....do 

....do 


Provincial  secretary,  game 
commissionerSjOT  county 
clerk. 

....do 


.do-, 
.do. 
.do. 


Superintendent  of  game. . 

do 

....do 

...-do 

....do 


.do. 


Game  inspector  or  tax  col- 
lector. 


General. 

Birds  only. 

Resident   maximum    fee.     Camp 

help  shall  not  guide. 
Big  game. 

Birds.    Required  south  of  lat.  55". 
Required  of  residents  of  city  or 

town. 


Members  of  Army,  Navy,  or 
Militia  in  actual  service  exempt. 

Birds  only.    Good  Sept.  l-Mar.  31. 

Bearsonly.    Good  Jan.  1-JuIy  15. 

Birds  only.  British  subject.  Good 
for  1  week. 

Birds  and  deer  only. 

Birds  and  all  big  game. 

Birds,  all  big  game,  and  trapping. 


British  subject. 
Big  game  only. 
Birds  only. 

Moose,  caribou,  and  deer. 
Game   birds.    Special   license   lor 
Westmorclaiid  County. 

2  deer  only.    Discretionary  with 
surveyor  general. 

Game  birds. 

Moose,  caribou,  and  deer. 

For  geese  and  brant. 

Resident    accompanying    anyone 

hunting  big  game. 
Resident. 
Nonresident. 

Can  not  employ  unlicensed  guide. 
Nonresident.    Resident   guide   li- 
censes free. 

3  caribou  not  for  traflc. 

Do. 

All  game.    Expires  Aug.  1. 


Birds  and  small  game,  except  wood- 
cock ami  snipe. 

Required  of  aliens  who  have  not 
resided  in  Province  for  5  ye£«:^. 

For  caribou  outside  county  of  resi- 
dence. 

Resident.    Expires  Aug.  1. 

All  game. 

Ducks  and  other  small  game. 
Moose  and  caribou. 
Deer. 

No  fee  required.  Good  for  1  week 
or  less. 


All  game.  Expires  1  year  after 
date.  If  applicant  pays  taxes  on 
real  estate  to  the  value  of  $325, 
fee  $5. 


» Alberta:  Farmers  or  their  sons  residing  on  own  land,  fee  $1;  bird  license  not  required  of  farmer  or  member 
of  family  residing  with  him  upon  his  farm,  or  of  residents  residing  north  of  lat.  55° 

2  New  Brunswick:  Nonresident  hunting  big  game  must  be  in  charge  of  a  registered  guide. 

3  Nova  Scotia:  Nonresident  hunting  big  game  must  be  in  charge  of  a  registered  guide.    Nonresident  paying 
taxes  on  real  estate  to  the  amount  of  the  license  fee,  required  to  pay  only  $5. 


\ 
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Details  of  hunting  and  shipping  licenses — Oontinued. 
CANADA— Continued. 


State  and  kind  of  license. 

Fee. 

By  whom  issued. 

Details  of  license. 

Quebec: 

Nonresident              

25.00 
10.00 

1.00 

5.00 

50.00 

25.00 

10.00 

5.00 

1.00 

100.00 

Minister  of  colonisation 

do 

All  game. 

Issiied  to  members  of  incorporated 

hunting  clubs. 
Big  game.    Not  required  of  person 

hunting  for  own  use. 
3  deer  and  3  caribou  additional  to 

Do 

Resident                        

do 

do 

Minister  of  agriculture 

Minister  or  agent 

Do                   

Saskatchewan: 

Nonresident 

bag  limit. 

Big  game  only. 
Birds  only. 

Do 

Do                      

Birds  only.    Good  for  6  days. 
Big  game. 

Birds  only.    Required  of  resident 
of  city  or  town. 

All  game. 

Resident 

Do 

do 

Commissioner  or  g  a  m  e 
guardian- 

ITukon: 

]?^onresident      -      .  . 
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OFFICIALS   FROM   WHOM   STATE   GAME  LAWS  MAY  BE 

OBTAINED. 


Alabama: 

State  game  and  fish  commissioner,  Montgomery. 
Alaska:  The  governor,  Juneau. 

Secretary  of  Agriculture,  Washington,  D.  C. 
Arizona: 

State  game  warden.  Phoenix. 
Arkansas: 

Secretary,  game'and  fish  commission.  Little 
Rock. 
California: 

Executive  officer,  fish  and  game  commission, 
Mills  Bufiding,  San  Francisco. 
Colorado: 

State  game  and  fish  commissioner,  Denver. 
Connecticut: 

Secretary,  commission  of  fisheries  and  game, 
Hartford. 
Delaware: 

Chief  game  warden,  Dover. 
District  of  Columbia: 

Supt.  Metropolitan  Police,  Wasnington,  D.  C. 
Florida: 

Secretary  of  state,  Tallahassee. 
Georgia: 

Game  and  fish  commissioner,  Atlanta. 
Idaho: 

Fish  and  game  warden,  Boise. 
lUlnois: 

Game  and  fish  commission,  Springfield. 
Indiana: 

Commissioner  fisheries  and  game,  Indianapolis. 
Iowa: 

State  fish  and  game  warden,  Spirit  Lake. 
Kansas: 

State  fish  and  game  warden,  Pratt. 
Kentucky: 

Executive  agent,  game  and  fish  commission, 
Frankfort. 
Louisiana: 

Conservation  commission,  New  Orleans. 
Maine: 

Commission    of   inland    fisheries    and    game, 
Augusta. 
Maryland: 

Game  warden,  510  Garrett  Building,  Baltimore. 
Massachusetts: 

Chairman,  commissioners  of  fisheries  and  game. 
State  House,  Boston. 
Michigan: 

Commissioner  game,  fish,  and  forest-fire  depart- 
ment, Lansing. 
Minnesota: 

Game  and  fish  commissioner,  St.  Paul. 
Mississippi: 

Secretary  of  state,  Jackson. 
Missouri: 

Game  and  fish  commissioner,  Jefferson  City. 
Montana: 

State  game  warden,  Helena. 
Nebraska: 

Game  and  fish  commissioner,  Lincoln. 
Nevada: 

Secretary  of  state,  Carson  City. 
New  Hampshire: 

Fish  and  game  commissioner.  Concord. 
New  Jersey: 

Secretary  board  of  fish  and  game  commission- 
ers, Trenton. 


New  Mexico: 

Game  and  fish  warden,  Santa  Fe. 
New  York: 

Secretary  conservation  commission,  Albany. 
North  Carolina: 

Secretary  Audubon  Society  of  North  Carolina, 
Raleigh. 
North  Dakota:  * 

Secretary  game  and  fish  board,  Fargo. 
Ohio: 

Chief  game  warden.  Board  of  Agriculture,  Co- 
lumbus. 
Oklahoma: 

State  game  warden,  Oklahoma  City. 
Oregon: 

State  game  warden,  Portland. 
Pennsylvania: 

Secretary  board  of  game  commissioners,  Har- 
risburg. 
Rhode  Island: 

Commissioner  of  birds,  Rumford. 
South  Carolina: 

Chief  game  warden,  Columbia. 
South  Dakota: 

State  game  warden,  Pierre. 
Tennessee: 

State  game  and  fish  warden,  Nashville. 
Texas: 

Game,  fish,  and  oyster  commissioner,  Austin. 
Utah: 

Fish  and  game  commissioner.  Salt  Lake  City. 
Vermont: 

Fish  and  game  commissioner,  Lyndonville. 
Virginia: 

Secretary  of  state,  Richmond. 
Washington: 

Chief  game  warden  and  State  fish  commissioner- 
Seattle. 

Chief  deputy  game  warden,  Spokane. 
West  Virginia: 

Forest,  game,  and  fish  warden,  Belington. 
Wisconsin: 

Secretary  conserv'ation  commission,  Madison. 
Wyoming: 
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INTRODUCTION. 

Bur  clovers  are  annual  legumes,  much  like  ordinary  clovers,  but 
he  small  yellow  flowers  are  in  clusters  of  5  to  10,  and  the  coiled  pods 
re  commonly  beset  with  spines,  thus  forming  the  so-called  bur. 
rhe  roots  are  fibrous  and  do  not  extend  very  deep.  Most  of  the 
)lants  are  branched  at  the  crown  with  10  to  20  or  more  spreading 
Y  decumbent  branches  6  to  30  inches  long,  which  in  fruit  are  thickly 
»eset  with  the  burs.  Well-developed  plants  may  contain  more  than 
,000  pods.  Bur  clovers  are  valuable  agriculturally  only  where  the 
winters  are  mild  enough  for  them  to  withstand  them.  In  the  United 
States  this  embraces  the  cotton-growing  area  of  the  South  and  all  of 
he  Pacific  coast  west  of  the  Cascade  and  Sierra  Nevada  Mountain 
langes. 

There  is  a  growing  appreciation  of  the  value  of  bur  clover,  trom 
he  fact  that  it  so  readily  maintains  itself  with  little  or  no  reseeding 
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and  because  each  year  it  can  be  depended  upon  to  add  humus  and 
nitrogen  to  the  soil  without  sacrificing  the  regular  summer  crop  of 
the  farm.  For  the  South  especially,  bur  clover  is  the  cheapest  legume 
that  serves  as  a  winter  cover  crop,  thus  preventing  the  washing  of 
the  soil.  In  addition  to  its  value  as  a  winter  cover  crop,  it  furnishes 
some  pasturage  and  improves  the  soil.  By  the  use  of  bur  clover  alone 
many  instances  are  reported  where  the  cotton  crop 
has  been  materially  increased  each  season. 

KINDS  OF  BUR  CLOVER. 

There  are  two  kinds  of  bur  clover  cultivated  in 
the  United  States,  namely,  the  spotted  or 
southern  bur  clover  {Medicago  arahica; 
fig.  1)  and  the  toothed 
or  California  bur 
clover  {Medicago  his- 
pida  denticulata;  fig. 
2).  The  spotted  or 
southern  bur  clover 
may  be  readily  distin- 
guished by  the  purple 
spot  in  the  center  of 
each  leaflet.  The  pods 
of  the  two  species  are 
also  quite  distinct,  as 
shown  in  figures  3  and 
4.  A  pod  of  spotted 
bur  clover  contains 
from  two  to  eight 
seeds,  while  in  toothed 
bur  clover  the  usual 
number  is  three,  but 
often  as  many  as  five. 
At  the  present  time 
only  these  two  species 
of  bur  clover  are  of 
importance  in  Ameri- 

PiG.  1, — Spotted  bur  clover  (Medicago  arahica).  can  agriculture.    There 

are  in  addition  about  35  other  species,  some  of  which  have  large  and 
smooth  burs,  while  others  have  very  hard  and  spiny  burs.  All  of  these 
are  native  to  the  Mediterranean  region,  although  few  occur  naturally 
as  far  eastward  as  Turkestan.  Those  with  large  spineless  burs,  such 
as  button  clover  {Medicago  orbicularis) ,  snail  clover  {Medicago  scutel- 
lata)^  and  tubercled  clover  {Medicago  tuherculata)  ^  are  being  tested 
at  the  present  time  to  determine  their  value  for  this  country.     There 
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is  also  a  variety  of  the  spotted  bur  clover  with  spineless  pods  and  a 
similar  variety  of  the  toothed  bur  clover.  Thus  far  it  does  not  appear 
that  there  is  any  great  advantage  in  these  spineless  forms. 

CLIMATIC  ADAPTATIONS. 

All  of  the  bur  clovers  are  normally  winter  annuals ;  that  is,  in  the 
country  to  which  they  are  native  they  germinate  in  the  autumn,  grow 
during  the  fall,  winter,  and  early  spring,  and  mature  early  in  sum- 
mer. They  are  thus  primarily  adapted  to  regions  with  mild,  moist 
winters,  and  in  this  country  they  maintain  themselves  naturally  only 
in  the  areas  shaded 
on  the  accompanying 
map  (fig.  5).  North- 
ward from  the  areas 
indicated  they  suc- 
ceed fairly  well  when 
the  seed  is  sown  in 
the  spring,  but  they 
are  scarcely  able  to 
maintain  themselves 
by  reseeding  from 
year  to  year. 

On  the  Pacific  coast, 
especially  in  Cali- 
fornia, spotted  bur 
clover  is  now  nearly 
as  abund  ant  as 
toothed  bur  clover 
and  seems  equally 
well  adapted  to  the 
natural  conditions. 
In  the  Southern 
States  spotted  bur 
clover  is  decidedly 
better  adapted  to  the 
conditions  than 

f      fVi    rl      Vk  1  Fig.  2. — Toothed  bur  clover  (Medicagohispidadenticulata). 

The  latter,  however,  appears  able  to  maintain  itself  well  from  year 
to  year  in  portions  of  the  cotton  belt,  especially  in  the  less  humid 
portions  of  Texas.  There  is  also  good  evidence  to  indicate  that 
toothed  bur  clover  is  destroyed  in  winter  by  cold  that  does  little  or 
no  harm  to  the  southern  bur  clover.  The  latter,  therefore,  is  to  be 
preferred  in  the  cotton  States,  where  toothed  bur  clover  can  not  be 
so  highly  recommended. 

Bur  clover  may  be  pastured  in  North  Carolina  by  the  middle  of 
February,  and  near  the  Gulf  coast  it  furnishes  practically  continuous 
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Fig.  3. — Pods  of  spotted  bur  clover. 


winter   pasturage.      No   other   cultivated   legume   will   make   moi 
growth  during  cool  weather  in  this  area. 

SOIL  PREFERENCES. 

Bur  clover  will  succeed  in  practically  all  types  of  soil,  but  loan] 
are  most  suitable.  In  the  South  the  plants  grow  best  in  soils  rich  i 
lime,  but  thrive  well  enough  in  soils  poor  in  this  substance.  On  th 
Pacific  coast,  even  where  the  soils  are  poor  in  lime,  bur  clover  grow 
vigorously.  Apparently  the  plant  is  not  indifferent  to  lime,  bi 
it  will  succeed  in  noncalcareous  soils.  As  a  rule  it  prefers  mois 
well-drained  soils,  but  in  California  it  grows  vigorously  in  adot 

soils,  which  are  often  poorl 
drained.  Where  the  soil  : 
very  moist  the  plants  mj 
ture  much  later  than  on  wel 
drained  land.  The  Calif  orni 
Agricultural  Experiment  Stj 
tion  found  that  toothed  bu 
clover  would  grow  luxur 
antly  in  alkali  soil  containin 
11,300  pounds  of  carbonate  of  soda  to  an  acre  in  the  top  30  inch( 
of  soil.  The  plant  is  therefore  apparently  as  tolerant  of  alkali  as  i 
barley.  In  general,  bur  clover  succeeds  well  in  slightly  alkaline  soil 
but  not  in  those  heavily  charged  with  salts. 

TIME  OF  SEEDING. 

Bur  clover  should  always  be  sown  in  late  summer  or  fall.  In  tt 
cotton  States  the  best  time  of  seeding  is  the  month  of  September,  bi 
it  may  be  seeded  in  Au- 
gust,   and    seedings    as 

late  as  December  often       -i ^^^^V^irG^C.  c  >xi^«<B>^^ 

give  favorable  results, 
even  as  far  north  as 
South  Carolina.  Late 
seedings,  however,  are 
to  be  avoided  whenever 
possible,  as  but  little 
fall  and  winter  growth  is  secured  from  such  plantings.  Hulled  see 
germinates  more  readily  than  seed  in  the  bui*,  so  that  where  hulle 
seed  is  used  the  time  of  sowing  may  be  delayed  on  the  average  f roi 
two  to  four  weeks  longer  than  if  seed  in  the  bur  is  used. 

In  California,  where  the  summers  are  always  dry,  seeding  may  b 
delayed  until  just  before  the  fall  rains  begin.  If  the  sowings  are  t 
be  made  on  irrigated  land,  the  best  average  date  is  about  the  first  o 
October,  as  by  seeding  at  this  time  only  a  single  irrigation  is  ordi 
narily  necessary;  that  is,  the  one  made  just  before  seeding. 


Pig.  4. — Pods  of  toothed  bur  clover. 


If  th 
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ceding  is  done  earlier  a  second  irrigation  may  be  necessary  before 
le  rains  come,  as  otherwise  the  young  plants  are  quite  sure  to  be 
ijured  by  drought. 

SOWING  THE  SEED. 

Hulled  seed  may  be  sown  by  a  grain  drill  with  a  press- wheel  at- 
ichment,  or  by  any  method  of  broadcasting,  using  about  15  pounds 
f  seed  per  acre.  A  firm  seed  bed  is  desirable,  and  especial  care 
lould  be  taken  to  cover  the  seed  thinly.  Under  most  conditions 
roadcasting  will  be  found  most  satisfactory,  but  the  seed  should 
?  covered  with  a  light  harrow.  A^Tiere  moisture  conditions  are 
itirely  favorable  good  stands  have  frequently  been  obtained  by 
Lerely  scattering  the  seed  on  the  surface,  but  whenever  practicable 
Arrowing  is  recommended. 


'iG.  5. — Outline  map  of  the  United  States,  showing  the  regions  to  which  bur  clover  is 

adapted. 

When  the  seed  is  sown  in  the  bur,  broadcasting  is  the  only  practi- 
ible  method.  To  obtain  a  full  stand  by  this  method,  from  3  to  6 
ashels  of  seed  per  acre  are  necessary,  followed  by  a  harrowing. 
In  the  regions,  however,  which  are  well  adapted  to  bur  clover  it 
much  more  economical  as  a  rule  to  begin  with  a  light,  seeding  and 
►  depend  in  subsequent  years  on  the  volunteer  crop,  where  this  is 
racticable. 

GERMINATION  OF  THE  SEED. 

Good  seed  of  the  bur  clovers  retains  its  vitality  for  a  number  of 
ears.  In  all  cases  it  contains  a  considerable  proportion  of  hard 
;eds,  most  ©f  which  do  not  germinate  until  the  second  year.  This  is 
articularly  true  where  the  seed  is  sown  in  the  bur,  as  the  bur  tends 
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to  keep  moisture  from  reaching  the  seeds.  Partly  on  account  of  th 
hard  seeds  and  partly  on  account  of  the  protection  of  the  bur,  cliffi 
culty  is  often  experienced  in  securing  a  stand  of  bur  clover. 

Independent  investigations  by  McNair/  of  the  Office  of  Farn 
Management,  and  by  Duggar  and  Tisdale,^  of  the  Alabama  Agri 
cultural  Experiment  Station,  have  shown  that  this  difficulty  of  ger 
mination  can  be  largely  overcome  by  treating  the  seed  in  the  bu 
with  boiling  water  before  it  is  sown.  As  a  result  of  these  investiga 
tions  the  following  method  is  recommended:  (1)  Empty  a  bag  o 
the  burs  in  a  tub  of  cool  water  and  let  them  stand  for  two  hours 
stirring  occasionally  to  loosen  as  much  dirt  as  possible  for  reinocu 
lating  the  burs  at  the  end  of  the  hot- water  treatment;  (2)  remov 
the  burs  from  the  tub  of  cool  water,  put  in  a  bag,  and  immerse  fo 
five  minutes  in  a  barrel  of  water  almost  scalding  hot;  (3)  plunge  th 
bag  of  bui-s  for  one  minute  in  water  kept  boiling  hot;  (4)  lift  th 
bag  of  burs  from  the  boiling  water,  plunge  first  into  a  barrel  of  coo 
water,  and  then  empty  into  the  tub  of  muddy  water  in  which  th 
seed  was  first  placed.  The  muddy  water  tends  to  inoculate  the  burs 
which  have  presumably  had  their  inoculating  bacteria  killed  by  im 
mersion  in  the  boiling  water.  This  inoculation  is  not  necessary 
where  the  land  to  be  planted  is  already  known  to  be  inoculated  fo: 
bur  clover.  Sow  the  seed  immediately  or  spread  out  to  dry  a 
rapidly  as  possible  in  an  airy,  shady  place. 

INOCULATION. 

On  the  Pacific  coast,  where  bur  clover  is  now  established  practically 
everywhere,  inoculation  is  not  necessary.  In  the  cotton  States,  how 
ever,  lack  of  inoculation  apparently  has  often  been  the  cause  of  fail 
ure  in  establishing  bur-clover  crops,  especially  where  hulled  seec 
was  sown.  Often  when  seed  is  sown  in  the  bur  there  are  enougl 
bacteria  in  the  dust  on  the  burs  to  insure  inoculation.  It  is  desirable 
however,  m  planting  bur  clover  for  the  first  time,  that  farmers  d( 
not  go  to  the  expense  of  purchasing  a  large  quantity  of  seed,  but  thai 
they  plant  a  comparatively  small  area,  inoculating  the  soil  either  h^ 
the  soil-transfer  method  or,  in  the  absence  of  inoculated  soil,  by  th< 
use  of  pure  cultures.  When  once  a  patch  of  bur  clover  has  beei 
grown  successfully  on  a  farm  the  whole  farm  can  be  inoculated  b] 
scattering  sail  from  the  places  where  the  bur  clover  grew  successfully 

^McNair,  A.  D.  Boiling  bur  clover  seed  to  hasten  germination.  In  Prog.  Farme 
[Raleigh,  N.  C],  v.  29,  no.  S8,  p.  997.     1914. 

-  Duggfir,  J.  F.,  and  Tisdale,  H.  B.  Bm-  clover  seed  ;  means  of  hastening  their  gcrrai 
nation.     Ala.  Agr.  Exp.  Sta.  Circ.  29,  p.  113-116.     1914. 
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THE  SOIL-TRANSFER  METHOD. 

The  soil-transfer  method  is  the  surest  known  way  to  secure  the  in- 
)culation  of  any  legume.  The  soil  should  be  taken  from  a  spot  where 
)ur  clover  is  growing  successfully  or  from  fields  of  alfalfa,  yellow 
refoil,  or  melilotus.  The  same  germ  inoculates  all  four  of  these 
slants,  so  that  soil  from  near  the  roots  of  any  one  will  inoculate  the 
)thers.  The  soil  should  be  taken  from  the  top  8  inches  and  broad- 
casted over  the  area  to  be  planted  at  the  rate  of  500  pounds  per  acre. 
L'are  should  always  be  taken  to  secure  soil  free  from  troublesome 
veeds  or  diseases. 

On  account  of  the  expense  involved  it  is  seldom  advisable  to  get 
arge  quantities  of  soil  from  a  distance.  It  is  better  to  sow  but 
L  small  patch  the  first  year,  which,  if  successful,  will  supply  abundant 
oil  to  use  as  inoculation  for  more  extensive  plantings. 

Sometimes  inoculation  is  secured  by  dusting  the  seed  with  well- 
noculated  soil. 

Even  if  a  little  seed  is  sown  without  inoculation,  especially  if  the 
leed  be  in  the  bur,  some  of  the  plants  are  quite  sure  to  have  nodules 
>n  their  roots.  In  this  manner  large  areas  of  land  may  be  gradually 
noculated  at  merely  the  expense  of  a  little  seed. 

PURE-CULTURE  METHOD. 

Pure  cultures  in  glass  containers  may  now  be  secured  for  nearly 
ill  legume  crops.  Where  these  are  used,  it  is  strongly  recommended 
hat  only  a  small  area  be  planted  at  first,  and  preferably  on  good  or 
nanured  soil.  Pure  cultures  frequently  fail  to  provide  inoculation, 
o  that  a  farmer  should  not  depend  on  them  alone  when  sowing  large 
lelds  of  a  new  legume  for  the  first  time.  TVTiere  soil  is  not  available, 
Lowever,  they  furnish  the  most  convenient  method  of  securing  inocu- 
ation  in  small  plantings. 

VOLUNTEER  CROPS  OF  BUR  CLOVER. 

One  of  the  peculiarities  of  bur  clover  over  most  other  legumes  is 
he  fact  that  good  stands  can  often  be  obtained  from  year  to  year 
^^ithout  additional  seeding.  On  pasture  lands,  where  once  estab- 
ished,  bur  clover  will  reseed  itself  indefinitely. 

On  cultivated  land  the  same  thing  is  true,  provided  the  land  is 
lot  plowed  until  some  of  the  burs  have  ripened.  For  most  summer 
Tops  it  is  impracticable  to  allow  the  bur  clover  to  remain  on  the  land 
10  long.  This  is  particularly  true  of  corn  and  of  cotton.  Even 
vith  these  crops  a  stand  for  the  succeeding  fall  is  sometimes  secured 
>y  leaving  balks  in  plowing ;  that  is,  leaving  rows  of  the  bur  clover 
mtumed  until  the  plants  have  ripened  their  pods.     This,  however, 


8  FARMEKS^  BULLETIN   693. 

necessitates  leaving  about  every  tenth  row  of  the  old  cotton  or  corr 
field  unplowed  until  the  bur  clover  is  mature,  though  fewer  balks 
will  suffice  if  the  ripened  burs  are  gathered  and  scattered.  When  tht 
pods  are  mature  the  dried  plants  should  be  turned  under  rather  shal- 
low, as,  if  the  seeds  are  buried  deep,  the  stand  will  probably  be  thin 
On  the  whole,  however,  it  is  better  to  grow  the  bur-clover  seed  in  a 
separate  ]3atch,  gather  it  when  ripe,  and  then  sow  in  the  cultivated 
crop  where  desired.  Under  some  conditions  bur-clover  seed  will  re- 
tain its  vitality  in  the  soil  for  two  or  three  years,  so  that  where  oncf 
well  established  volunteer  stands  are  common. 

BUR  CLOVER  FOR  PASTURES. 

Bur  clover  is  mostly  utilized  as  pasture  for  hogs,  cattle,  sheep,  anc 
poultry.  Horses  and  mules  ordinarily  refuse  to  eat  it.  Even  othei 
farm  animals  do  not  eat  it  readily  at  first,  but  soon  acquire  a  taste 
for  the  plant  and  then  eat  it  greedily.  In  Argentina,  where  both  th( 
toothed  bur  clover  and  the  spotted  bur  clover  occur,  it  is  said  thai 
horses  will  eat  the  former  quite  readily  but  absolutely  avoid  the  lat- 
ter. No  similar  observations  have  been  recorded  for  California 
where  both  of  the  species  grow  together.  When  bur  clover  is  grow- 
ing in  cultivated  lands  it  is  best  not  to  pasture  continuously,  but  t( 
put  the  stock  on  the  land  for  only  a  few  hours  each  day,  as  thij 
reduces  very  much  the  injury  by  trampling.  Few  cases  have  beer 
recorded  of  bur  clover  causing  bloating  to  animals,  but  where  th( 
growth  is  lush  care  should  be  exercised.  Not  only  do  animals  eat  th( 
herbage,  but  sheep  especially  are  very  fond  of  the  ripe  pods  and  wil 
lick  these  up  from  the  ground.  Much  of  the  value  of  range  lands  ir 
California  depends  on  the  large  crop  of  pods  produced  by  the  bu] 
clover,  which  remain  in  good  condition  a  long  time.  When  the  buri 
are  abimdant  in  the  pasturage  sheep  fatten  very  rapidly.  The  spines 
bother  the  animals  but  little,  but  the  burs  are  eaten  more  readily  wher 
they  have  been  softened  by  the  rain. 

For  permanent  pastures  in  the  South  a  combination  of  bur  clovei 
and  Bermuda  grass  is  very  satisfactory.  The  Bermuda  grass  furnishes 
pasturage  during  the  warm  weather  until  further  growth  is  stopped 
by  frost,  while  the  bur  clover  begins  to  grow  with  cool  weather  in 
the  fall  and  provides  pasturage  during  the  winter  and  spring.  Where 
once  established  on  such  pastures  it  reproduces  itself  continuously. 
On  Bermuda  pastures  where  bur  clover  is  not  established  it  is  recom- 
mended that  furrows  be  plowed  through  the  Bermuda  grass  from 
5  to  10  feet  apart  and  seed  of  bur  clover,  preferably  in  the  bur,  be 
sown  in  these  plowed  furrows  in  September.  Within  a  year  or  two 
the  plants  that  are  produced  in  these  plowed  furrows  will  seed  the 
whole  pasture.    Disking  such  a  pasture  in  summer  tends  to  stimulate 
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he  Bermuda  grass.  Broadcasting  about  1  bushel  of  bur-clover  seed 
Q  the  bur  to  each  acre  before  disking  the  Bermuda  grass  will  usually 
^ive  a  stand  of  the  bur  clover. 

USE  AS  A  COVER  AND  GREEN-MANURE  CROP. 

Bur  clover  alone  is  commonly  used  as  a  green-manure  crop  in  the 
»rchards  of  California  and  is  often  so  handled  that  good  volunteer 
rops  are  obtained  year  after  year. 

In  the  South,  undoubtedly  the  greatest  value  of  bur  clover  is  due  to 
he  fact  that  it  is  the  cheapest  and  most  easily  handled  legume  that 
an  be  used  as  a  combination  cover  and  green-manure  crop.  Even 
rhere  it  makes  a  small  growth  of  only  a  few  inches  in  height,  this  is 
ufficient  to  prevent  to  a  large  degree  the  washing  of  the  land  in 
\^inter  and  when  plowed  under  to  add  sufficient  humus  and  nitrogen 
o  improve  materially  the  following  cotton  crop.  It  is  the  most 
iconomical  legume  to  use  for  this  purpose,  as  when  once  a  stand  has 
>een  secured  and  rows  of  the  plants  are  left  to  seed  it  will  volunteer 
Tom  year  to  year.  The  same  method  can  be  used  with  corn  or  any 
>ther  intertilled  summer  crop.  There  is  some  difficulty  in  seeding 
)ur  clover  in  standing  cotton,  as  in  the  harrowing  of  the  bur-clover 
leed  some  of  the  ripe  cotton  is  pulled  out  of  the  bolls.  On  this 
Lccount  the  harrowing  should  be  done  just  after  the  pickers  have  been 
hrough  the  field,  to  avoid  as  far  as  possible  any  injury  to  the  opened 
)olls. 

There  are  several  well-authenticated  farm  records  which  show  that 
)y  the  simple  use  of  bur  clover  in  rotation  with  cotton  the  yields  of 
!otton  have  shown  marked  increase  year  after  year.  There  is  ap- 
parently no  other  legume  as  satisfactory  as  bur  clover  for  this  pur- 
pose. The  use  of  a  summer  legume  crop,  like  cowpeas  or  soy  beans, 
s  advisable  in  good  rotations,  but  where  cotton  is  grown  continuously 
t  involves  the  omission  of  this  crop  for  an  entire  growing  season. 
B'urthermore,  when  the  cowpeas  are  plowed  under,  a  larger  amount 
)f  vegetable  matter  is  often  added  to  the  soil  than  is  good  economy, 
md  it  is  practicable  to  do  this  only  at  long  intervals.  It  is  much 
iheaper  and  much  more  satisfactory  to  use  bur  clover,  which,  after  it 
s  once  established,  does  not  involve  much  expense  for  growing  seed, 
lor  does  it  require  the  loss  of  a  growing  season,  as  is  the  case  with  a 
summer  legume  crop.  Furthermore,  it  adds  each  year  a  reasonable 
imount  of  humus  and  nitrogen,  which  in  the  end  gives  much  more 
satisfactory  results  than  the  turning  under  of  a  large  green-manure 
crop  at  long  intervals.  Perhaps  no  one  thing  will  tend  to  bring 
about  an  increased  yield  from  cotton  fields  more  surely  and  more 
cheaply  than  the  general  use  of  bur  clover  to  make  winter  cover  and 
^een -manure  crops. 
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VALUE  FOR  HAY. 

Under  favorable  conditions  bur  clover  will  make  a  dense  stand  1 
to  24  inches  high.  From  such  dense  stands  of  bur  clover,  yield 
of  2  or  even  3  tons  of  hay  per  acre  have  been  recorded.  Unles 
the  stand  is  very  dense,  however,  bur  clover  plants  lie  close  to  th 
ground,  so  as  to  make  moAving  very  difficult.  If  bur  clover  is  to  b 
grown  for  hay,  it  is  preferably  sown  in  mixture  with  oats  or  wheal 
as  with  these  grain  crops  the  bur-clover  plants  tend  to  grow  erecl 
Ordinarily  about  5  bushels  of  bur-clover  seed  in  the  bur  should  b 
sown  to  the  acre,  together  with  2  bushels  of  winter  oats  or  IJ  bushel 
of  wheat.  For  growing  in  this  manner,  however,  hairy  vetch  is  mud 
to  be  preferred  to  bur  clover,  and  even  crimson  clover  will  ordinaril; 
give  larger  yields  under  such  conditions  than  bur  clover.  Bur 
clover  hay  does  not  enjoy  a  high  reputation,  but  comparatively  littl 
of  this  clover  is  ever  utilized  as  hay. 

ROTATIONS. 

Bur  clover  may  be  used  as  a  winter  crop  in  rotation  with  an; 
cultivated  summer  crop,  as  before  mentioned.  Among  rotations  tha 
have  been  suggested  the  following  seems  desirable : 

First  year:  Cotton;  bur  clover  sown  between  the  rows  September  1. 
Second  year:  Corn  or  soy  beans,  followed  by  bur  clover. 
Third  year :  Cotton. 

A  less  simple  rotation  is  the  following  : 

First  year :  Cotton ;  bur  clover  sown  between  the  rows  September  1. 

Second  year :  Corn,  followed  by  winter  oats. 

Third  year:  Oats,  followed  by  soy  beans  or  cowpeas,  preferably  in  rowj 
Bur  clover  sown  in  the  rows  September  1.  If  the  soy  beans  or  cowpea 
are  broadcasted,  the  bur  clover  should  not  be  sown  before  the  crop  i 
harvested. 

Fourth  year :  Cotton. 

After  the  clover  is  once  well  established,  stands  of  bur  clover  cai 
generally  be  secured  in  such  intertilled  summer  crops  as  cotton,  com 
soy  beans,  or  sorghums.  In  broadcasted  crops,  however,  such  ai 
soy  beans,  millet,  and  cowpeas,  the  shade  is  so  dense  that  the  younj 
bur-clover  plants  for  the  most  part  perish. 

The  common  use  by  the  Chinese  of  bur  clover  as  a  winter  green 
manure  crop  to  grow  in  rotation  with  rice  is  also  worthy  of  notice 
To  a  slight  extent  bur  clover  has  thus  been  used  in  rotation  witl 
rice  in  Louisiana,  but  there  is  every  reason  to  believe  that  its  em 
ployment  in  this  manner  would  prove  to  be  profitable,  as  the  lon^ 
experience  and  practice  of  the  Chinese  indicate. 

The  remarkable  adaptation  of  bur  clover  for  use  in  rotations  i; 
due  to  the  fact  that  it  can  be  seeded  with  little  or  no  preparation  ol 
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the  land,  provided  only  that  the  proper  inoculating  germs  are 
present  in  the  soil.  The  only  handicap  to  its  general  use  in  this 
manner,  especially  where  seeding  each  fall  may  be  necessary,  as 
would  be  the  case  with  rice,  is  that  it  involves  a  larger  and  cheaper 
supply  of  seed  than  has  yet  been  available. 

GROWING  AND  HARVESTING  SEED, 

TOOTHED  OR  CALIFORNIA  BUR  CLOVER. 

'  Most  of  the  commercial  seed  of  toothed  bur  clover  comes  from 
California.  Much  of  the  seed  is  harvested  as  an  impurity  with 
wheat  and  other  grain  crops,  from  which  it  is  separated  at  the 
mills  and  warehouses  handling  grain.  On  account  of  the  increased 
demand  in  recent  years,  various  methods  have  been  used  to  harvest 
bur-clover  seed  directly  from  pasture  lands  where  there  is  prac- 
tically a  pure  stand  and  where  the  burs  are  produced  in  abundance. 
The  simplest  method  is  sweeping  by  hand  with  large  stiff  brooms. 
Among  machines  that  have  been  used  are  ordinary  mowers,  self- 
rake  reapers,  combined  harvesters,  and  specially  devised  suction 
machines.  When  the  mower,  reaper,  or  harvester  is  used,  the  crop 
must  be  cut  before  all  the  seeds  are  ripe,  as  the  burs  ripen  unevenly 
and  drop  readily  when  ripe.  As  a  consequence,  a  good  deal  of  green 
material  is  harvested  with  the  burs,  which  necessitates  careful  dry- 
ing to  prevent  damage  by  heating  and  sweating.  Furthermore,  on 
account  of  the  half-prostrate  habit  of  the  plants  a  large  part  of  the 
crop  is  left  on  the  ground. 

The  power  suction  machine  saves  all  the  seed,  but  the  cost  of  oper- 
ation is  high.  When  this  machine  is  used  the  burs  are  allowed  to 
become  perfectly  dry,  so  that  they  are  easily  lifted  from  the  ground 
by  air  suction. 

The  method  most  employed  when  but  a  small  quantity  of  seed  is 
to  be  saved  is  that  of  hand  sweeping.  When  this  method  is  used  the 
seed  is  allowed  to  ripen  thoroughly,  and  then  the  vines  are  cut  with 
an  ordinary  mowing  machine  and  raked  into  windrows.  The  burs 
are  then  swept  together  with  large  bam  brooms  and  hauled  from 
the  field.  The  burs  gathered  in  this  manner  are  mixed  with  more 
or  less  gravel  and  other  foreign  substances,  which  must  be  removed 
before  the  seed  can  be  satisfactorily  hulled  or  used  in  the  bur.  This 
separation  is  accomplished  by  the  use  of  handbarrow  screens  and  an 
ordinary  fanning  mill  regulated  to  blow  the  burs  over;  or,  if  run- 
ning water  is  handy,  a  quicker  and  more  satisfactory  method  is  to 
throw  the  burs  into  the  water.  All  heavy  substances  sink,  and  the 
burs  and  lighter  substances  are  dipped  from  the  stream.  To  facilitate 
this  method  of  separation  the  channel  of  the  stream  should  be  nar- 
rowed in  the  shape  of  an  open  V,  which  aids  greatly  in  collecting 
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the  clean  burs.  To  dip  the  burs  from  the  water,  a  large  handbarro^ 
with  a  bottom  made  of  wire  netting  has  been  found  very  satisfactory, 
The  burs  are  spread  on  canvas  to  dr}^,  after  which  they  are  ready  foi 
the  huUer.  The  burs  can  be  successfully  hulled  with  an  ordinary 
clover  huller. 

A  second  source  of  the  seed  of  toothed  bur  clover,  often  mixed  wit! 
spotted  bur  clover,  has  been  from  the  burs  removed  from  wool.  Bui 
clover  of  one  or  both  species  is  abundant  in  Argentina  and  also  ii 
Australia,  as  well  as  in  the  Mediterranean  countries.  The  quantity 
of  these  burs  contained  in  wool  is  so  large  that  ii 
J^  Ji^Sl^k  ^^^  ^^^^  found  profitable  to  save  the  seed  in  Euro 
fj^   W/f^^    pean  wool-cleaning  mills. 

J»  SPOTTED  BUR  CLOVER. 

^  «*  R        Practically  all  of  the  commercial  seed  of  spottec 

Fig.    6.— Seeds    of    bur  clover  is  gi^own  in  the  cotton  States,  and  th( 

spotted  bur  clover.      ^^^^^^  j^^^  usually  been  much  below  the  demand 

Thus  far  the  seed  has  been  marketed  only  in  the  bur,  but  there  seems 
no  good  reason  why  clean  hulled  seed  should  not  be  produced  ir 
commercial  quantities.  Hulled  seed  is  much  more  easily  sown,  anc 
once  the  land  is  inoculated  the  regular  seeding  of  bur  clover  ir 
cotton  would  replace  to  a  large  degree  the  dependence  on  volunteei 
crops. 

Raking  or  sweeping  the  ripened  pods  from  the  ground  is  th( 
only  method  used  in  harvesting  spotted  bur-clover 
seed.  When  the  pods  are  not  perfecth^  dry,  care 
must  be  exercised  in  curing,  as  otherwise  the  piles 
will  heat,  with  consequent  injury  to  the  seeds.  It 
is  probably  due  to  such  heating  that  the  commer- 
cial seed  so  often  shows  low  germination. 

Every  southern  farmer  can  easily  grow  his  own      fig.     7.— seeds 
supply  of  bur-clover  seed  at  small  expense.    This        toothed  bur  clover, 
is  especially  recommended  at  the  present  time,  when  the  commercia] 
supply  of  seed  is  inadequate. 

YIELD  AND  WEIGHT  OF  SEED. 

Bur-clover  seed  closely  resembles  that  of  alfalfa.  Formerly  mucl 
of  it  was  used  to  adulterate  alfalfa  seed,  but  this  practice  is  now  rare 
due  to  the  enforcement  of  pure-seed  laws.  The  two  kinds  of  bui 
clover  may  be  distinguished  by  their  seeds  (figs.  6  and  7)  as  well  as 
by  their  burs. 
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The  average  yield  in  California  is  from  300  to  500  pounds 
of  hulled  seeds  per  acre.  This  seed  weighs  about  60  pounds  to  the 
bushel.  One  bushel  of  clean,  dry  burs  weighs  6  to  12  pounds  and 
contains  2  to  4  pounds  of  seed. 

SPOTTED  BUR  CLOVER. 

From  a  good  stand  the  average  yield  of  burs  per  acre  in  the 
South  is  about  500  pounds,  but  yields  of  1,200  or  even  1,500  pounds 
per  acre  are  recorded.  One  bushel  of  spotted  bur-clover  seed  in  the 
bur  weighs  from  6  to  14  pounds.  A  hundred  pounds  of  the  clean  burs 
contain  30  pounds  of  seed.  The  yield  of  clean  seed  per  acre  is 
therefore  150  to  360  pounds,  or  about  half  the  yield  of  toothed  bur 
clover  secured  in  California. 

CHEMICAL  ANALYSES. 

The  chemical  analysis  of  a  forage  plant  is  valuable  mainly  as  it 
indicates  close  similarity  to  another  plant  whose  feeding  value  is 
comparatively  well  known.  It  will  be  noted  that  the  composition 
of  bur  clover  is  very  similar  to  that  of  alfalfa,  but  there  is  less 
fiber  and  somewhat  more  fat  (ether  extract)  and  protein,  all  of  which 
are  favorable  differences.  In  all  probability  the  feeding  value  of 
bur  clover  is  practically  the  same  as  that  of  alfalfa.  Analyses  of 
bur  clover  made  at  the  agricultural  experiment  stations  of  seven 
States,  compared  with  analyses  of  green  alfalfa  and  alfalfa  hay, 
are  shown  in  Table  I. 

Table  I, — Chemical  analyses  of  l)ur  clover. 
[Compiled  by  G.  L,  Bidwell,  Bureau  of  Chemistry.] 


Moisture 

in 
original 
sample. 

Reduced  to  a  dry-matter  basis  (per  cent). 

Reference  data.^ 

Ash. 

Ether 
extract. 

Crude 
fiber. 

Nitro- 
gen-free 
extract. 

Protein. 

rexas  Exp.  Sta.  Bui.  20. .                    .  

Per  cent. 

79.51 

73.81 

84.32 

4.82 

7.59 

12.76 
8.89 
12.55 
24.14 
10.70 
10.69 
11.71 
10.49 
5.49 

7.73 

7.44 
10.50 
2.11 
4.57 
3.17 
10.23 
4.67 
3.95 

15.34 
22.36 
17.21 
19.90 
27.81 
20.77 
21.73 
35.74 
33.59 

38.56 
40.09 
31.56 
40.13 
35.82 
46.24 
32.39 
34.86 
41.98 

25.61 

Do 

21.12 

renn.  Agr.  Exp.  Sta.  Bui.  3,  vol.  9 

South  Dakota  Exp.  Sta.  Bui.  69 

28.18 
13.72 

A.labama  Exp.  Sta.  Bui.  165 

21.10 

l£ississippi  Exp  Sta  Ami  Rept  1895 

19.13 

Do 

23.91 

Louisiana  Exp.  Sta.  Bui.  19,  series  2 

California  Exp.  Sta.  Bui.  125 

11.15 

8.95 

14.24 
14.99 

Average,  9  samples 

11.93 

6.04 

23.83 

37.97 

20.23 

Alfalfa,  green,  23  samples       

71.8. 
8.4 

9.57 
8.08 

3.55 
2.40 

26.24 
27.29 

43.62 
46.62 

17.02 

Alfalfa  hay,  21  samples 

15.61 

Average,  alfalfa,  44  samples 

8.86 

3.00 

26.74 

45.05 

1G.35 

»  The  analyses  of  the  experiment  stations  of  Alabama^  Louisiana,  and  Mississippi,  and  probably  those  of 
the  Texas  station,  are  of  spotted  bur  clover;  that  of  California  is  in  all  probability  toothed  bur  clover. 
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THE  culture  of  peppermint  and  spearmint  in  this 
country  is  centralized  in  Michigan,  Indiana,  Avest- 
ern  Oregon,  and  New  York  in  a  few  localities  where 
soil  conditions  especially  favor  the  development  of  the 
plants,  buf  is,  capable  of  considerable  development  in 
other  localities  should  greater  commercial  need  arise. 
Th€5  total  arcaof  jnint  under  cultivation  in  the  States 
named  is  estiiiia^d  at  about  17,500  acres,  of  which 
nearly  2,000  acres  is  spearmint. 

Mint  culture  in  New  York  has  declined  in  extent, 
although  still  carried  on  in  a  small  w^ay,  chiefly  by 
cooperation  between  landowners  and  practical  mint 
growers.  In  Michigan  and  Indiana,  where  there  are 
large  areas  of  fertile  muck  land  susceptible  of  thorough 
drainage,  mint  culture  has  become  highly  specialized, 
a  considerable  part  of  the  acreage  being  controlled  by 
a  few  well-equipped  growers  who  are  able  to  handle 
the  product  in  an  economical  manner.  ^\^ithin  the 
last  two  years,  the  production  of  peppermint  oil  has 
been  developed  on  a  commercial  basis  in  western 
Oregon. 

Mint  culture  on  suitable  soils  appears  to  give  fair 
average  returns  when  intelligently  conducted  from  year 
to  year.  It  is,  however,  an  industry  limited  in  scope, 
especially  subject  to  fluctuations  in  prices  of  the  crop 
products,  and  likely  to  suff'er  from  overproduction  if 
the  acreage  is  extended  too  rapidly. 
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EXTENT  OF  THE  INDUSTRY. 

Tlie  culture  of  peppermint  and  spearmint  appears  to  have  been 
itroduced  into  this  country  by  way  of  the  early  settled  New  Eng- 
md  States.  The  volatile  oil  distilled  from  these  plants  is  the  prin- 
ipal  marketable  product,  although  there  is  a  rather  limited  market 
or  the  dried  herb,  and  it  is  the  effort  of  the  producers  to  secure  the 
est  yield  of  herb  and  oil  with  the  highest  quality  consistent  with 
conom}^  in  growing  and  handling  the  crude  material. 

Peppermint  has  always  been  first  in  importance,  as  the  oil  is  widely 
sed  for  medicinal  and  flavoring  purposes.  Spearmint  has  long  been 
rown  as  a  culinary  herb  for  flavoring  sauces  and  cooling  drinks,  but 
Bcently  it  has  come  into  extensive  use  as  a  material  for  flavoring 
hewing  gum,  liqueurs,  and  confectionery. 

For  many  years  the  United  States  has  been  the  greatest  producer 
f  peppermint  and  spearmint  oils,  and  from  present  indications  bids 
air  to  maintain  the  lead.  Japan,  Russia,  Germany,  and  England 
re  also  considerable  producers,  the  last  two  countries  turning  out 
ils  of  the  highest  commercial  quality.  No  accurate  s^tistics  of  the 
'^orld's  output  of  these  commodities  .appear  to  be  available,  but  it  is 
tie  impression  among  those  best  informed  that  the  annual  produc- 
Lon  of  oil  exceeds  600,000  pounds,  of  which  the  United  States  con- 
dbutes  about  250,000  pounds. 

Wayne  County,  N.  Y.,  was  the  first  locality  in  which  peppermint 
^as  grown  and  distilled  on  a  commercial  scale.  The  year  1816  is 
ssigned  as  the  date  when  the  industry  reached  mature  proportions, 
nd  from  that  time  until  1889  it  prospered,  the  area  devoted  to  the 
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plant  at  times  reaching  almost  4,000  acres.  Gradiuilly,  however,  t 
area  decreased,  until,  according  to  present  advices,  probably  less  th 
300  acres  are  being  cropped  with  both  peppermint  and  spearmint 
Wayne  and  the  adjoining  counties. 

From  New  York  peppermint  culture  extended  to  a  few  of  t 
northern  counties  of  Ohio,  and  in  1835  a  plantation  was  made  in  I 
Joseph  County,  Mich.,  which  proved  so  successful  that  the  culti 
soon  extended  to  adjacent  counties  in  southern  Michigan  and  nori 
ern  Indiana.  The  area  has  since  increased,  and  in  1917  it  ^ 
estimated  that  there  were  17,500  acres  of  peppermint  under  cul 
vation,  nearly  all  of  which  was  in  the  Michigan-Indiana  distri 
Ohio  appears  to  have  fallen  out  of  the  race  as  far  as  commercial  m 
culture  is  concerned,  leaving  Michigan  and  Indiana  as  the  main  pi 
ducing  centers. 

DESCRIPTION  OF  THE  PLANTS. 

Peppermint  is  known  botanically  as  Mentha  piperita.  For  distil 
tion  purposes  two  varieties  are  chiefly  grown,  the  so-called  bla 
mint  and  the  white  mint.  Black  mint,  which  is  the  variety  gro^ 
on  nearly  all  the  peppermint  farms  in  this  country,  has  clark-pur] 
stems  and  deep-green,  broadly  lance -shaped  leaves,  slightly  toothi 
The  white  mint  has  green  stems  and  light-green  leaves,  more  poini 
in  form  and  deeply  toothed.  The  white  variety  yields  the  fin 
quality  of  oil,  but  the  plant  is  less  hardy  and  productive  than  \ 
black  mint  and  is  now  little  cultivated  in  America,  although  in  pa 
of  Europe  it  is  still  a  favorite.  The  domestic  stocks  of  black  ni 
have  been  from  time  to  time  replenished  by  importations  of  the  fin 
selected  strains  from  northern  Europe,  particularly  from  the  fame 
mint  plantations  of  the  Mitcham  district  in  England.  When  fi 
brought  over,  these  foreign-bred  plants  are  usually  disappointing 
growth,  but  after  thorough  acclimatization  they  appear  to  be  m< 
vigorous  and  productive  than  the  common  long-naturalized  for 
known  in  New  York  as  "American  "  or  "  State  "  mint. 

The  appearance  of  the  ordinary  peppermint  now  found  growing 
moist  places  in  many  localities  from  Massachusetts  to  Minnesota  a 
south  to  Florida  and  Tennessee  is  too  w^ell  known  to  warrant 
lengthy  description.  It  is  a  perennial  plant  Avith  profuse  blooi 
but  it  rarely  perfects  seeds.  It  increases  by  abundant  runners  at 
near  the  surface  of  the  soil.  These  runners  root  freely  and  unc 
favorable  circumstances  send  up  new  growths  at  practically  eve 
joint  or  node.  The  stems  are  nearly  square  and  grow  erect,  oft 
reaching  3  feet  in  height.  The  numerous  lance-shaped  leaves,  brie 
or  dark  green  in  color  according  to  variety,  are  provided  with  ma 
minute  oil  glands,  chiefly  on  the  under  surface.    The  small  pur] 
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owers  are  arranged  in  spikes  at  the  ends  of  the  branches  and  main 
tern.  The  Avhole  phmt  exhales  the  well-known  peppermint  odor, 
diich  is  gieatly  increased  when  the  leaves  are  handled  or  bruised. 

Spearmint  i^Mciitha  ciridis)  is  a  plant  of  even  more  vigorous 
rowth  than  peppermint,  reproducing  itself  by  runners  in  the  same 
lanner  as  peppermint-^and  usually  tending  to  crowd  out  the  latter 
dien  the  two  grow  together.  The  leaves  are  longer  and  lighter 
reen  in  color.  The  flower  spikes  are  more  pointed,  and  the  main 
tern  usually  exceeds  the  branches  in  length.  Spearmint  has  a  dis- 
inctive  odor  and  taste,  which  to  most  people  is  much  less  agreeable 
[lan  that  of  peppermint.  The  oil  glands  are  distributed  throughout 
tie  plant  in  the  same  manner  as  in  peppermint,  but  are  rather  less 
bundant. 

CULTURAL  REQUIREMENTS. 

Peppermint  and  spearmint  thrive  best  in  deep  soils  which  are  rich 
1  humus  and  retentive  of  moisture  but  fairly  open  in  texture  and 
^ell  drained,  either  naturally  or  artificially.  These  conditions  are 
lore  frequently  combined  in  effectively  drained  swamp  lands,  such 
s  are  used  for  the  special  culture  of  cranberries,  celery,  lettuce, 
nions,  and  other  crops  for  which  a  strong,  rapid  growth  is  desired. 
*eppermint  and  spearmint  may,  however,  be  commercially  grown 
a  well-prepared  upland  soils,  such  as  will  produce  good  corn  or 
otatoes.  For  this  purpose  fertile  loams,  sandy  or  gravelly  in  char- 
cter  and  of  good  texture  and  depth,  should  be  selected.  Light,  loose, 
ry  soils  and  sticky  clays  are  alike  unsuitable. 

When  possible,  the  area  selected  should  be  summer  fallowed  for  one 
r  two  years  previous  to  setting  out  the  peppermint  or  spearmint, 
r  it  should  be  cropped  Avith  some  plant  which  requires  clean  and 
requent  tillage,  in  order  to  free  the  land  from  troublesome  weeds  and 
Tasses.  On  uplands,  such  crops  as  potatoes,  late  sugar  corn,  and  root 
rops  are  generally  Avell  suited  for  this  purpose;  and  on  reclaimed 
larshlands,  cabbage,  lettuce,  or  onions  may  be  used.  This  cultural 
•reparation  of  the  soil  usually  proves  a  great  economy  in  the  subse- 
uent  care  of  the  close-growing  mint  crops. 

UPLAND   CULTURE. 

Although  declining  in  extent,  the  upland  culture  of  mint  still  holds 
avor  in  Wayne  County,  N.  Y.,  as  swampy  areas  in  that  locality 
uitable  for  the  purpose  are  quite  limited.  In  1914,  perhaps  100 
cres  of  new  plantings  of  peppermint,  mostly  in  plats  of  3  to  8  acres, 
^ere  established  on  upland  soils  which  had  been  cropped  the  previous 
'ear  with  potatoes  or  with  vegetables  for  the  canning  factories, 
rhe  plantings  seen  in  the  vicinity  of  Lyons,  N.  Y.,  were  on  "  cobble 
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loam"  in  good  condition,  which  had  been  cropped  the  year  befc 
with  potatoes  or  with  such  vegetables  as  beets,  spinach,  and  sug 
corn.  The  plats  were  prepared  early  in  May  by  rather  deep  plowi 
and  thorough  harrowing,  special  effort  being  made  to  free  the  s 
from  all  remaining  roots  of  perennial  weeds  and  grasses.  Furro 
3  inches  deep  and  3  feet  apart  were  opened  with  a  light  plow,  a 
runners  dug  with  a  potato  hook  from  old  plantings  were  dropp 
into  the  furrows,  so  as  to  form  an  almost  continuous  row. 

When  setting  mint,  the  planter,  carrying  a  bag  on  his  should 
usually  walks  in  the  furrow,  stepping  on  the  runners  as  he  drc 
them.  He  endeavors  at  the  same  time  by  a  motion  of  the  foot 
cover  the  runners  partially  with  loose  earth,  in  order  to  keep  the  en< 
which  may  be  from  1  to  3  feet  long,  from  protruding  in  such  a  ma 
ner  that  they  might  be  pulled  out  by  the  tools  which  are  used  i 
covering  and  cultivating.  A  fair-sized  wagonload  of  runners,  wei^ 
ing  a  ton  or  more,  is  needed  to  plant  an  acre  properly.  The  coveri 
is  completed  with  a  plow,  a  wheel  hoe,  or  a  cultivator  run  near  t 
furrows. 

A  few  days  after  planting  it  is  customary  to  harrow  the  plat  acre 
the  rows  with  a  flexible- fingered  weeder  or  rather  light  spike-toe 
harrow  and  to  repeat  the  operation  at  a  different  angle  or  directi 
as  often  as  may  be  needed  to  keep  the  surface  mellow  and  free  frc 
weeds.  This  is  continued  until  the  mint  is  high  enough  to  be  injur 
by  the  w^eeder  or  harrow,  after  which  the  tillage  is  confined  to  stirri 
the  soil  between  the  rows  with  a  corn  cultivator  and  to  such  ha 
weeding  between  the  plants  as  may  be  necessary.  By  midsumn 
the  mint  usually  so  encroaches  on  the  spaces  between  the  rows  th 
cultivation  ceases,  but  hand  hoeing  and  weed  pulling  continue  un 
the  crop  is  ready  for  cutting,  which  is  at  the  time  of  full  bloo 
With  new  mint  planting,  this  usually  occurs  early  in  September. 

Cutting  is  done  early  in  the  day  with  a  scythe  or  mower,  accordi 
to  the  size  of  the  plat  and  the  condition  of  the  soil.  The  mint 
allowed  to  lie  in  the  swath  until  half  dry,  and  the  curing  is  finish 
in  windrows  or  cocks,  as  with  clover  hay.  When  fairly  well  dri( 
but  before  the  leaves  shatter  on  handling,  it  is  hauled  to  the  still. 

In  former  years  much  of  the  mint  was  distilled  when  freshly  ci 
but  it  is  now  generally  conceded  that  the  small  loss  of  oil  which  occij 
during  the  curing  process  is  well  offset  by  the  material  gain  in  t 
ease  with  which  the  herb  is  handled,  as  well  as  the  time  saved  in  di 
tillation.  The  dry  herb  is  not  only  less  bulky  and  less  heavy  th; 
the  freshly  cut  herb,  but  it  is  more  quickly  distilled  and  requires  h 
steam  for  the  thorough  exhaustion  of  the  oil. 

In  favorable  seasons  a  very  abundant  second  growth  of  mint  occu 
after  the  crop  is  harvested,  but  this  aftermath  is  now  seldom  cut. 
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it  has  been  found  to  weaken  the  roots  greatly  and  to  subject  them  to 
winterkilling.  The  usual  practice  is  to  plow  down  this  second  growth 
after  it  has  been  killed  by  frost,  turning  it  under  about  3  inches. 
This  apparently  harsh  treatment  breaks  up  the  clumps,  buries  the 
surface  runners,  and  is  thought  to  give  a  better  stand  than  when  the 
plants  are  fully  exposed  to  the  weather.  The  fertilizing  effect  of  the 
herbage  when  buried  is  also  greater  than  when  it  is  permitted  to 
decay  on  the  surface. 

The  fall  plowing  of  mint  is  now  quite  universal  on  all  types  of  soil, 
the  depth  of  turning  under  ranging  from  3  inches  in  the  heavier  loams 
to  5  inches  in  Toose  muck.  Before  growth  starts  in  the  following 
spring,  the  surface  of  the  soil  is  loosened  with  a  spike-tooth  harrow, 
and  cultivation  is  continued  until  the  sprouts  are  tall  enough  to  be 
injured,  after  which  the  cultivator  is  used  in  the  rapidly  narrowing 
spaces  between  the  rows.  In  the  second  and  third  years,  because  of 
the  thicker  stands,  more  handw^ork  is  needed  to  suppress  weeds  and 
grasses.  As  a  rule,  the  crops  of  the  second  and  third  years  are  ready 
to  cut  two  or  three  weeks  earlier  than  new  plantings  and  should  be 
somewhat  heavier,  though  the  oil  yield  is  seldom  materially  greater. 
In  the  second  season,  the  aftermath  is  plowed  under  after  frost,  as  in 
the  preceding  year,  and  similar  cultivation  is  given  the  third  year, 
after  which  the  mint  is  deeply  plowed  under.  The  field  is  then  well 
fertilized  and  seeded  with  winter  grain  or  is  devoted  to  some  succes- 
sion crop  that  will  keep  the  land  clean  and  in  good  condition.  Rarely 
does  the  stand  remain  good  enough  for  a  fourth  crop  of  mint. 

In  seasons  of  good  oil  prices,  the  grower  may  find  it  profitable  to 
distill  the  second  growth  of  mint  in  old  stands  that  are  to  be  aban- 
doned, but  the  old  fields  are  more  often  used  as  a  source  of  runners 
and  propagating  roots  for  new  plantings  and  in  consequence  are  not 
cut  over  in  the  fall. 

Upland  mint  culture  is  now  practically  confined  to  the  New  York 
district,  as  the  abundance  of  suitable  muck  land  in  Michigan  and 
Indiana  precludes  the  necessity  for  using  the  fertile  uplands  in  those 
States  for  the  purpose.  In  Wayne  County,  N.  Y.,  the  mints  are 
frequently  grow^n  in  cooperation,  one  party  furnishing  the  land  and 
team  labor  and  another  the  required  tillage.  After  distillation  a 
division  af  the  oil  is  made. 

MUCK-LAND  CULTURE. 

In  southern  Michigan  and  northern  Indiana  there  are  many  broad, 
level  areas,  often  several  thousand  acres  in  extent,  of  deep  and  fertile 
muck  soil,  the  beds  of  ancient  lakes  and  swamps,  where  the  remains 
of  ages  of  grow^ths  of  aquatic  vegetation  have  accumulated.  These 
swamps  and  marshes  have  been  reclaimed  by  drainage  and  plowing 
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and  by  subduing  the  native  vegetable  growths  until  the  fine  blucl 
soil,  with  its  high  percentage  of  humus  and  available  plant  food,  i 
especially  fitted  for  the  cultivation  of  a  variety  of  useful  crop& 
Peppermint  and  spearmint  find  these  deep,  rich,  and  loose  soils  ver; 
congenial,  and  notable  success  has  been  obtained  in  the  culture  o 
these  and  kindred  plants. 

The  swamps  best  adapted  for  the  mints  appear  to  be  those  whicl 
originally  supported  a  growth  of  sphagnum  moss  and  tamarack,  th 
next  in  order  of  preference  being  the  moister  bur-oak  lands.  Thes 
soils  must  be  thoroughly  drained  and  the  permanent  water  be( 
lowered  to  at  least  3  or  4  feet  beneath  the  surface,  as  the  mints  mak 
only  a  weak  growth  in  sodden  ground.  The  tillage  of  these  broa( 
stretches  of  level  and  easily  worked  soils  affords  much  scope  for  th 
use  of  large  horse  tools  and  even  for  traction  motors  in  hauling  th 
mint  hay,  fuel,  and  supplies  to  and  from  the  distilling  plants.  I] 
the  spring,  the  land  is  usually  so  soft  from  the  contained  moistur 
that  the  horses  are  provided  with  mud  shoes,  9  or  10  inches  wide 
made  of  wood  anid  leather  and  fastened  to  the  hoofs  or  to  the  ordinar; 
shoes  by  straps  and  metal  bolts.  Among  the  larger  plantations  thes 
mud  shoes  are  manufactured  on  the  place. 

On  these  muck  lands  planting  begins  in  the  spring  as  soon  as  th 
properly  shod  horses  or  oxen  can  be  driven  over  the  fields.  The  soil 
cleaned  by  Avell-cultivated  crops  the  year  before,  is  plowed,  leveled 
and  marked  off  in  furrows  3  feet  apart  and  4  inches  deep.  The  run 
ners  are  dropped  by  hand,  as  in  upland  culture,  but  the  soft  footing 
renders  the  work  more  laborious,  and  it  requires  an  expert  laborer  t' 
plant  an  acre  a  day.  The  furrows  are  filled  in  with  a  drag  w^id 
enough  to  cover  two  or  more  rows  of  runners,  and  the  weeder  or  ligh 
spike-tooth  harrow  is  run  over  them  to  loosen  the  trampled  surface 
Harrowing  is  repeated  at  frequent  intervals  in  various  direction 
until  the  sprouts  are  too  high  to  be  further  disturbed,  after  whicl 
corn  cultivators  are  used  between  the  rows  until  July,  when  thi 
runners  become  so  numerous  as  to  render  further  tillage  difficult. 

Hand  weeding  is  also  used  from  the  first  appearance  of  the  sprouts 
iO  days  or  more  after  planting,  until  the  fields  are  thoroughly  cleane( 
of  weeds,  grasses,  and  other  plants  that  might  lower  the  quality  of  th 
oil  product.  On  large  plantations  it  is  usual  to  see  gangs  of  20  o 
more  laborers,  mostly  recent  immigrants,  each  gang  under  the  direc 
tion  of  an  experienced  foreman,  passing  along  the  rows,  hoe  in  hand 
taking  out  all  the  interfering  vegetation.  Successful  mint  growing 
implies  clean  culture  at  all  stages  of  progress. 

The  mint,  when  in  bloom,  is  cut  with  mow  ers  when  the  conditioi 
of  the  soil  permits,  but  in  rainy  seasons  machines  do  not  alway! 
work  well  on  new  plantings  and  recourse  must  be  had  to  the  scythe 
After  sufficient  drying  in  the  swath,  the  mint  is  raked  into  windrows 
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the  larger  planters  using  continnous  side-delivery  horserakes  for  the 
pnrpose.  From  the  windrows  it  is  nsnally  hauled  to  the  stills,  but 
in  dull  weather  it  is  at  times  necessary  to  complete  the  curing  in 
cocks,  although  the  rule  is  to  handle  the  hay  as  little  as  possible,  in 
order  to  avoid  the  loss  of  foliage. 

The  aftermath  is  plow^ed  under  after  frost,  as  with  upland  culture, 
but  on  account  of  the  loose  nature  of  the  soil  it  is  covered  somewhat 
deeper,  frequently  4  to  5  inches.  The  second  and  third  years  of  cul- 
ture duplicate  the  first,  except  that  cutting  occurs  nearly  a  month 
earlier.  The  harrow  is  started  before  the  sprouts  appear  and  is  the 
main  reliance  as  long  as  it  can  be  used  without  materially  injuring 
the  new  growth.  Hand  weeding  begins  early  and  is  kept  up  until 
the  mint  has  smothered  out  competing  vegetation. 

The  life  'of  a  planting  of  mint  in  suitable  muck  soil  averages  about 
four  years,  after  which  it  is  found  good  practice  to  devote  the  area 
to  a  succession  crop  or  to  lay  it  down  in  pasture  if  grass  can  be 
induced  to  hold. 

FERTILIZERS. 

Notwithstanding  the  high  nitrogen  content  of  the  swamp  soils  on 
which  the  mints  are  generally  grown  and  their  fa  Adorable  texture  for 
root  penetration,  there  is  often  evidence  of  lack  of  quickly  available 
plant  food  during  rapid  growth.  Nitrate  of  soda,  50  to  150  pounds 
to  the  acre,  well  distributed  and  cultivated  in  before  the  tops  have 
made  too  much  growth,  has  been  found  profitable  by  progressive 
growers.  Potash  in  the  form  of  muriate  or  sulphate,  from  150  to  300 
pounds  to  the  acre,  has  been  widely  used,  with  generally  favorable 
results,  to  stimulate  growth  and  darken  the  foliage.  It  appears 
particularly  useful  for  a  form  of  chlorosis  apparently  favored  by 
too  much  water  in  the  soil.  Ground  bone,  acid  phosphate,  and  lime 
have  been  tried  in  varying  quantities  by  a  few  planters,  but  without 
marked  benefit.  The  return  of  the  steamed  mint  hay  to  the  soil  and 
the  plowing  under  of  the  aftermath  are  most  widely  recognized  as 
beneficial.  Stable  manure  as  a  direct  application  is  little  favored, 
as  it  is  often  followed  by  watery  growth  and  low  oil  content,  while 
the  resultant  weeds  are  likely  to  become  an  intolerable  nuisance. 
The  indirect  results  of  stable  manure  when  applied  to  preceding  well- 
cultivated  crops  are,  however,  of  inestimable  value. 

DISEASES  AND  PESTS. 

Aside  from  the  chlorotic  condition  associated  mostly  with  ex- 
cessive moisture  and  probably  also  with  too  great  acidity  of  the  soil, 
peppermint  has  few  serious  diseases  and  spearmint  has  practically 
none.  A  rust  fungus  has  been  known  to  strip  the  foliage  from  the 
stems  in  particularly  humid  seasons,  but  it  is  usually  quite  local  in 
its  manifestations. 
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There  is  always  the  possibility  of  injury  by  crickets,  grasshoppers 
and  caterpillars  if  they  appear  in  unusual  numbers.  Given  congenia 
soil  and  the  necessary  cultural  attention,  however,  the  mints  do  noi 
appear  to  rank  in  certainty  of  production  much  below  the  usua 
cultivated  crops  of  temperate  climates. 

YIELD,  COST,  AND  PRICES. 

Yields  of  2  to  3  tons  of  mint  herb  per  acre  may  be  expected.  "Whei 
a  market  for  the  dried  herb  can  be  had,  packers  appear  to  prefer  i 
chopped  into  1-inch  pieces  and  dried  under  cover,  in  order  that  th( 
natural  green  color  may  be  preserved  as  far  as  possible.  The  prie 
received  by  growers  for  the  properly  cured  mint  herb  of  either  specie 
ranges  from  3  to  5J  cents  a  pound,  but  the  output  of  even  a  fe^^ 
acres  would  stock  the  market  so  that  it  would  be  difficult  to  disposi 
of  any  further  quantities  at  paying  prices. 

The  yield  of  oil  is  extremely  variable  in  both  peppermint  an( 
spearmint,  ranging  from  almost  nothing  to  nearly  100  pounds  to  th 
acre,  according  to  the  stand  of  the  herb,  its  condition,  and  its  treat 
ment  on  cutting  and  distilling.  The  best  yield  of  oil  and  the  fines 
quality  are  to  be  expected  the  first  year,  after  which  there  is  a  falling 
off  each  successive  season  until  the  mint  is  no  longer  worth  cutting 
It  sometimes  happens,  however,  that  the  second  year  proves  to  b 
the  best.  The  largest  yield  is  to  be  had  only  from  fields  which  ar< 
in  the  best  possible  condition,  but  as  a  fair  average  for  well-conducte( 
commercial  plantings,  new  and  old,  probably  30  pounds  of  oil  pe 
acre  could  be  obtained,  although  many  growers  are  inclined  to  plac 
the  average  production  somewhat  higher.  The  condition  of  th 
weather  at  the  time  of  cutting  has  an  appreciable  effect  on  the  yiek 
of  oil,  cool,  dry  weather  appearing  to  produce  less  oil,  even  from  tb 
same  field,  than  when  the  air  is  warm  and  fairly  humid.  About  32i 
pounds  of  peppermint  and  about  340  pounds  of  spearmint  are  re 
quired  to  produce  a  pound  of  oil  in  commercial  practice,  but  as  spear 
mint  under  similar  cultural  conditions  furnishes  more  of  the  herb 
the  yield  of  oil  per  acre  is  about  the  same. 

Few  commodities  have  fluctuated  more  widely  in  price  than  ha: 
peppermint  oil.  Wholesale  or  traders'  prices,  as  quoted  in  publica 
tions  devoted  to  the  drug  trade,  have  varied  from  75  cents  a  pound 
in  October,  1899,  to  $5  a  pound,  in  April,  1914.  The  average  trad< 
price  for  the  oil  in  tins,  as  it  comes  from  the  producer,  for  the  4( 
years  from  1877  to  1917,  inclusive,  is  in  the  neighborhood  of  $2.5( 
a  pound,  and  on  comparatively  few  occasions  has  it  remained  mor( 
than  a  month  or  two  below  $1  a  pound. 

Spearmint  oil  was  formerly  quite  limited  in  use,  and  the  prices  rar 
a  little  lower  than  those  for  peppermint  oil,  but  of  late  the  price  hm 
somewhat  exceeded  the  latter,  $5  a  pound  having  been  reached  in 
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1913,  with  a  minimum  of  $1.35  in  1915.  The  average  trade  price  for 
the  years  from  1909  to  1917,  inclusive,  is  about  $3  a  pound.  It  must 
be  borne  in  mind  that  the  prices  here  given,  for  both  peppermint 
and  spearmint  oils,  are  those  quoted  by  jobbers  and  wholesale  traders 
and  doubtless  exceed  those  generally  received  by  producers.  These 
oils,  however,  securely  tinned,  may  be  kept  for  years  with  little  loss 
or  deterioration  and  may  conveniently  be  held  out  of  market  during 
periods  of  price  depression. 

Spearmint  must  be  regarded  as  trie  k^,  staple  of  the  two  mints, 
its  consumption  being  largely  restricted  to  chfe  sisigle  ind.ustry  of 
chewing-gum  manufacture,  and  <ili^  caution  should  therefore  be  used 
in  extending  its  culture. 

As  there  is  no  great  diversity  in  mint  culture,  the  cost  of  prepara- 
tion, tillage,  and  handling  is  perhaps  more  easily  ascertainable  than 
for  many  other  crops.  Careful  inquiry  in  19M  showed  that  the 
labor  cost  for  establishing  an  acre  of  new  mint  on  suitable  soil  in  the 
Michigan-Indiana  district  and  caring  for  it  during  the  first  season 
was  about  $30.  The  cost  in  subsequent  years  could  be  placed  at 
$15  per  acre.  The  estimates  exclude  fertilizers,  taxes,  interest  on 
the  land  and  equipment,  superintendence,  and  other  overhead 
charges.  In  Wayne  County,  N.  Y.,  the  cost  of  new  plantings  ap- 
peared to  be  less,  as  the  land  generally  used  needed  less  preparation, 
but  the  tillage  costs  were  higher  per  acre,  on  account  of  the  limited 
plantings  and  the  greater  amount  of  hand  labor  required.  The  price 
generally  charged  for  runners  sufficient  to  set  an  acre  is  $5,  and  the 
customary  charge  for  distilling  is  25  cents  a  pound  for  the  oil  secured. 
As  with  all  producing  operations,  the  large  equipments  are  supposed 
to  reduce  the  unit  cost  of  the  product. 

The  early  stills  used  in  this  country  for  the  extraction  of  mint 
oils  appear  to  have  been  metal  retorts  or  covered  kettles  connected 
with  a  long,  coiled  tube,  usually  termed  the  "worm."  During  the 
process  of  distillation  this  coiled  tube  was  immersed  in  cold  water 
or  showered,  in  order  to  condense  the  products  of  evaporation. 
The  water  and  oil  came  out  of  the  worm  together  and  were  received 
in  a  vessel  called  the  separator,  which  had  a  siphonlike  tube  rising 
from  near  the  bottom,  by  means  of  which  the  water  could  con- 
tinuously flow  away,  while  the  oil,  being  lighter,  rose  to  the  top 
and  could  be  drawn  off  through  another  opening.  The  separator 
of  to-day  remains  practically  the  same,  except  that  it  has  a  greater 
capacity.  Extensive  changes,  however,  have  been  made  in  other 
portions  of  the  distilling  apparatus. 

In  the  old  kettle  stills,  the  mints,  often  in  the  green  or  fresh  state, 
were  immersed  in  water,  and  direct  heat  was  applied  by  means  of 
a  fire  at  the  bottom  of  the  kettle  or  boiler.  The  capacity  of  even 
the  largest  of  these  early  stills  was  so  limited  that. only  a  few  pounds 
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of  oil  could  be  secured  from  a  single  charge.  About  the  year  184 
large  Avooden  vats,  supplied  with  steam  from  an  ordinary  engir 
boiler,  began  to  be  substituted  for  the  metal  kettles.  These  val 
were  provided  with  a  perforated  false  bottom  upon  which  the  her 
rested,  and  distillation  was  effected  by  passing  steam  upward  throug 
the  material.  The  vats  were  made  of  sufficient  capacity  to  contai 
half  a  ton  or  more  of  the  partially  dry  herb  at  a  charge  and  were  soo 
arranged  in  pairs,  fed  in  alternation .  The  steam  was  conveyed  throug 
long  pipes  from  a  common  boiler  in  such  a  manner  that  one  vat  coul 
be  emptied  and  refilled  ^vhile  the  other  was  being  steamed.  Th 
boiler  also*  furnished  the  power  ipof^ 'hoisting  the  charges  and  for  tli 
powerful  steam  pump  which  forced  the  cold  water  through  tli 
condenser  oi'  sho^vered  it  over  the  pipes  when  they  were  expose( 
The  capjtcity  for  rapid  work  during  the  urgent  harvest  season  ws 
thus  greatly  increased,  and  with  the  spread  of  mint  culture  neighboi 
hood  community  stills,  each  of  Avhich  was  capable  of  caring  fc 
the  product  of  many  growers,  soon  became  common.  In  tim 
the  capacity  of  the  vats  was  increased  to  hold  a  ton  or  more  c 
the  partially  dry  herb  and  a  few  distilling  plants  were  built  wit 
four  vats  fed  from  a  common  boiler  and  arranged  about  a  centra 
crane  by  which  the  heavy  exhausted  charges  could  be  lifted  froi 
the  vats  in  alternation.  The  average  cost  of  the  2-vat  still,  wit 
boiler,  pump,  and  sheltering  structure,  appeared  to  have  exceede 
$500,  and  for  a  period  of  years  these  stills  were  said  to  have  serve 
about  ten  growers  each. 

In  more  recent  years  the  large  plantations  of  Michigan  and  Ind 
ana,  where  the  rows  of  mint  plants  under  a  single  ownership  some 
times  exceed  a  mile  in  length,  have  necessitated  far  more  ext8nsi\ 
installations  for  expeditiously  handling  the  vast  quantities  of  th 
herb  brought  in  from  the  fields.  The  most  highly  developed  distillin 
plants  to-day  have  four  vats  of  approximately  3  tons  capacity  eacl 
arranged  about  a  power  crane.  Steam  is  supplied  by  a  batter 
of  powerful  boilers  operating  under  a  pressure  of  110  pounds  t 
the  square  inch,  which  effectually  vaporizes  the  oil  in  the  3-to 
charge  in  from  10  to  15  minutes.  Water  for  cooling  the  immens 
condenser  is  obtained  from  deep-driven  wells  and  is  forced  throug 
by  powerful  centrifugal  pumps.  The  separators  used  by  thes 
large  stills  are  of  sufficient  capacity  to  contain  several  hundre 
pounds  of  oil.  The  old  worms  have  generally  been  replaced  b 
modern  condensers  composed  of  a  considerable  number  of  con 
paratively  short,  straight  tubes  leading  to  a  common  discharg 
outlet,  the  whole  being  surrounded  by  a  capacious  water  jacke 
cooled  by  means  of  the  connected  pumps.  The  capacity  of  sue 
a  distillery,  working  continuously  through  the  greater  part  of  -  th 
24  hours,  is  very  large  and  is  needed  only  for  the  most  extensiv 
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acreages.  The  bulk  of  the  mint  grown  in  this  country  is  distilled 
in  equipments  of  the  ordinary  2-ton  capacity,  many  of  which  still 
serve  the  needs  of  several  growers. 

The  proper  drying  of  the  herb  after  cutting  is  an  important  matter 
as  regards  economy  of  effort  and  the  saving  of  time  in  distillation. 
More  than  three- fourths  of  the  weight  of  the  freshly  cut  tops  is  com- 
posed of  water,  the  greater  part  of  which  is  evaporated  during  ex- 
posure in  the  swath  and  windrow  or  in  the  cock  when  it  is  necessary 
to  finish  the  curing  in  this  manner.  As  commonly  drawn  from  the 
field,  the  fresh  weight  of  the  herb  is  reduced  considerably  more  than 
half,  and  the  material  not  only  packs  better  in  the  vats  but  requires 
only  about  one-third  of  the  time  needed  for  the  distillation  of  the 
freshly  cut  herb,  as  it  does  not  condense  the  steam  to  the  same  extent 
as  fresh  mint. 

Laboratory  experiments  show  an  appreciable  loss  of  oil  in  drying 
the  herb,  but  growers  are  well  convinced  that  the  loss  is  not  great 
enough  to  offset  the  increased  cost  of  handling  and  distilling  the 
green  herb.  Frost,  however,  occasions  serious  loss,  as  frozen  mint 
yields  scarcely  half  the  quantity  of  oil  which  can  be  obtained  from 
sound  herb  of  the  same  character.  Spearmint  appears  to  lose 
.^^lightly  more  oil  by  drying  and  freezing  than  peppermint. 

TRADE  IN  PEPPERMINT  OIL. 

The  quantity  of  peppermint  oil  produced  in  the  United  States 
exceeds  the  demand  for  domestic  consumption.  "The  surplus  is  ex- 
ported, and  in  normal  times  England,  .Germany,  and  France  in  the 
order  named  take  the  larger  part  of  the  oil  which  is  exported.  Table 
I  shows  the  foreign  trade  of  the  United  States  in  peppermint  oil. 


Table  I. — United  Stnfrs  iiiijiorts  it  ml  c.i  jKnis  of  ijeppermint  oil,  1900-1916. 
[Compiled  from  Commerce  and.  Navigation  of  the  T'nited  States] 


Year. 

Imports. 

Exports. 

Quantity. 

Value. 

Quantity. 

Value. 

1900                                                          ■  

Pounds. 

233 

1,200 

1,215 

11, 128 

4,353 

16, 185 

29,207 

13, 643 

2,039 

1,239 

1,098 

2,127 

1,839 

3,529 

18,794 

9,200 

17,066 

$935 

1,353 

1,656 

•13,881 

7,224 

18,733 

34,  726 

18,839 

8,869 

6,416 

5,697 

12, 126 

11,411 

13,097 

41,367 

8,959 

12,573 

Pounds. 
89,558 
60,166 
36,301 
13,033 
42,939 
36,953 
74, 151 
147,  722 
141,617 
161,811 
110,407 
123,420 
155,  740 
134,663 
117,809 
184,981 
154,096 

$90,298 

1901                                                                        

63,672 

1902                                                                               

54,898 

1903                                               

34,943 

1904                                                                        

124, 728 

1905                                                                               

135,060 

1906                                                     

206,261 

1907                                                                    

499,082 

1908                                                                             

357,555 

1909  . 

288,318 

1910                                                         

215,845 

1911                                                                     

269, 034 

1912                                                                               

422,631 

1913..       .                             

395,551 

1914                                                                 

397,050 

1915                                                                        

384,593 

1916                                                                           

323,070 
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PUBLICATIONS  OF  THE  UNITED  STATES  DEPARTMENT  OF  AGRI- 
CULTURE  RELATING  TO  DRUG  PLANTS,  ETC. 

AVAILABLE  FOR  FREE  DISTRIBUTION. 

Weeds  Used  in  Medicine.    By  Alice  Henkel.    Pp.  45,  figs.  31.     1904.     (Farmers 

Bulletin  188.) 
Growing  and  Curing  Hops.     By  W.  W.   Stockberger.     Pp.  39,  figs.  20.     1907 

(Farmers'  Bulletin  304.)- 
Harmfulness  of  Headache  Mixtures.     By  L.   F.   Kebler,   F.   P.   Morgan,   and 

Philip  Rupp.     Pp.  16.     1909.     (Farmers'  Bulletin  377.) 
Habit-Forming  Agents:  Their  Indiscriminate  Sale  and  Use  a  Menace  to  th( 

Public  Welfare.     By  L.  F.  Kebler.  Pp.  19,  figs.  5.     1910.     (Farmers'  Bulle 

tin  393.) 
The  Cultivation  of  American  Ginseng.     By  Walter  Van  Fleet.     Pp.  14,  figs.  3 

1913.     (Farmers'  Bulletin  551.) 
Goldenseal  under  Cultivation.     By  Walter  Van  Fleet.     Pp.  15,  figs.  5.     1914 

(Farmers'  Bulletin  613.) 
The  Source  of  the  Drug  Dioscorea,   with  a   Consideration   of  the  Dioscorea 

Found  in  the  United  States.     By  Harley  Harris  Bartlett.  .  Pp.  29,  figs.  8 

1910.  (Bulletin  189,  Bureau  of  Plant  Industry.) 

Some  Effects  of  Refrigeration  on  Sulphured  and  Unsulphured  Hops.  By  W 
W.  Stockberger  and  Frank  Rabak.  Pp.  21.  1912.  (Bulletin  271,  Bureau  ol 
Plant  Industry.) 

Drug  Plants  undet  .Cultivation.  By  W.  W.  Stockberger.  Pp.  39,  figs.  8.  1915 
(Farmers'  Bulletin  663.) 

FOR  SALE  BY  THE  SUPERINTENDENT  OF  DOCUMENTS. 

The  Adulteration  of  Drugs.     By  Lyman  F.  Kebler.     Pp.  251-258.     1004.      (Sep 

arate  331,  from  Yearbook  of  the  Department  of  Agriculture,  1903.)     Price 

5  cents. 
Peppermint.     By  Alice  Henkel.     Part  3,  pp.  19-29.  figs.  3.     1905.     (From  Bui 

letin  90,  Bureau  of  Plant  Industry.)     Price,  5  cents. 
Wild  Medicinal  Plants  of  the  United  States.     By  Alice  Henkel.     Pp.  76.     1906 

(Bulletin  89,  Bureau  of  Plant  Industry.)     Price,  5  cents. 
American  Root  Drugs.    By  Alice  Henkel.    Pp.  80.  figs.  25,  pis.  7.    1907.     (Bui 

letin  107,  Bureau  of  Plant  Industry.)     Price,  15  cents. 
The  Sources  of  Arsenic  in  Certain  Samples  of  Dried  Hops.     By  W.  W.  Stock* 

berger.     Part  4,  pp.  41-46.     1908.     (From  Bulletin  121,  Bureau  of  Plant  In 

dustry.)     Price,  5  cents. 
American  Medicinal  Barks.     By  Alice  Henkel.     Pp.  59,  figs.  45.     1909.     (Bui 

letin  139,  Bureau  of  Plant  Industry.)     Price,  15  cents. 
American  Medicinal  Leaves  and  Herbs.     By  Alice  Henkel.     Pp.  56,  figs.  36 

1911.  (Bulletin  219,  Bureau  of  Plant  Industry.)     Price,  15  cents. 

The  Diseases  of  Ginseng  and  Their  Control.  By  H.  H.  Whetzel  and  J.  Rosen 
baum.  Pp.  44,  figs.  5,  pis.  12.-  1912.  (Bulletin  250,  Bureau  of  Plant  In- 
dustry.)    Price,  15  cents. 

American  Medicinal  Flowers,  Fruits,  and  Seeds.  By  Alice  Henkel.  Pp.  16 
figs.  12.  1913.  (Bulletin  26,  U.  S.  Department  of  Agriculture.)  Price,  I 
cents. 

Wild  Volatile-Oil  Plants  and  Their  Economic  Importance.  I. — Black  Sage 
II.— Wild  Sage ;  III.— Swamp  Bay.  By  Frank  Rabak.  Pp.  37,  figs.  6.  1912 
(Bulletin  235,  Bureau  of  Plant  Industry.)     Price,  5  cents. 
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Contribution  from  the  Bureau  of  Entomology,  L.  O.  Howard,  Chief. 

OUTDOOR  WINTERING  OF  BEES. 

By  E.  F.  Phillips,  In  Charge  of  Bee  Culture  Investigations, 

and 
George  S.   Demttth,  Apicultural  Assistant. 

INTRODUCTION. 

The  beekeepers  of  the  United  States  lose  at  least  one-tenth  of  their 
colonies  of  bees  every  winter.  This  is  a  minimum  loss,  which  is  fre- 
quently increased  to  one-half  and  sometimes  more  in  certain  sections. 
This  decrease  is  largely  due  to  carelessness  or  to  lack  of  knowledge, 
and  it  is  entirely  practical  to  reduce  it  to  less  than  1  per  cent,  the 
small  loss  covering  various  accidents  which  can  not  be  foreseen.  An 
industry  which  can  survive  in  the  face  of  such  a  decrease  must  have 
great  possibilities  for  commercial  advancement  when  the  loss  is 
properly  reduced. 

An  important  reason  for  the  unnecessary  death  of  colonies  in  win- 
ter is  the  belief  of  many  beekeepers  that,  since  unprotected  colonies 
often  live  over  winter,  no  protection  is  needed.  When,  for  example, 
heavy  insulation  of  bees  is  advocated  at  a  beekeepers'  convention, 
some  beekeeper  usually  replies  that  he  has  never  protected  his 
colonies  and  never  loses  any.  His  reported  success  is  often  unin- 
tentionally exaggerated,  and  he  indicates  by  such  statements  that 
he  may  not  know^  what  constitutes  moderately  successful  wintering. 
Although  probably  nothing  on  a  farm  gives  a  better  return  on  the  in- 
vestment than  do  bees  if  well  cared  for,  the  majority  of  beekeepers 
neglect  them.  It  need  scarcely  be  stated  that  the  best  beekeepers  do 
not  follow  such  a  parsimonious  and  unwise  policy. 

It  is  usually  believed  that  winter  loss  is  confined  to  the  noi-thern 
portions  of  the  country,  but  this  is  far  from  true.  The  beekeepers 
of  the  South  lose  many  colonies  during  this  season,  and,  peculiarly 

Note. — This  bulletin  deals  with  the  care  of  bees  in  winter  when  wintered  outside  and 
Is  of  interest  to  beekeepers  in  all  parts  ot  the  United  States. 
80.^8°— 15 
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enough,  the  decrease  in  all  parts  of  the  United  States  is  due  to  the 
same  causes  in  varying  degree. 

For  the  past  three  winters  the  authors  ^  have  made  a  study  of  the 
activity  of  bees  during  the  winter  and  of  the  effects  of  various 
environmental  factors  on  the  colony.  This  bulletin  does  not  include 
the  results  of  this  work,  but  gives  the  methods  of  outside  wintering 
which  have  proved  best  in  commercial  apiaries,  all  the  statements 
here  made  having  been  substantiated  by  the  results  of  the  more  de- 
tailed studies  which  are  to  be  reported  in  other  form.  There  are 
many  factors  which  require  still  more  study  and  the  doubtful  points 
are  not  here  discussed.  It  seems  best  not  to  include  a  discussion  oi 
the  wintering  of  bees  in  cellars,  concerning  which  there  are  many 
more  points. in  dispute  which  can  be  settled  only  by  detailed  scien- 
tific studies.  This  omission  should  not  be  interpreted  as  indicating 
that  the  authors  condemn  cellar  wintering;  in  fact,  they  are  inclined 
to  believe  that  when  properly  worked  out  this  method  will  be  found 
superior  in  northern  localities. 

Beekeepers  usually  report  the  results  of  wintering  by  giving  the 
percentage  of  colonies  in  which  all  the  bees  die,  just  as  was  done  in 
the  first  paragraph  of  this  bulletin.  This  is  a  convenient  method 
but  is  misleading.  If  every  individual  bee  that  goes  into  winter 
quarters  remained  alive  in  the  spring  with  no  loss  of  vitality,  we 
should  have  perfect  wintering,  but  such  success  is  impossible.  If 
out  of  100  colonies  only  2  die  and  the  remainder  are  only  half  as 
strong  in  numbers  as  they  were  in  the  fall,  most  beekeepers  would 
consider  this  rather  good  wintering,  while  in  fact  it  is  poor.  The 
criterion  of  success  is  to  save  the  greatest  possible  number  of  indi- 
vidual bees  and  to  have  them  capable  of  prolonged  acti^dty  in  the 
spring.  Beekeepers  sorely  need  a  new  point  of  view  as  to  success 
with  this  vital  problem. 

Frequently  in  beekeeping  literature  mention  is  made  of  the 
"  winter  sleep  "  of  bees.  Bees  can  not  hibernate  as  do  most  insects. 
While  the  bees  on  the  outside  of  the  winter  cluster  are  usually 
quiet,  there  is  incessant  movement  in  the  center  during  cold  weather ; 
in  fact,  the  colder  the  surrounding  air,  the  greater  the  activity  of 
the  colony  after  a  cluster  is  formed.  The  phrase  "  winter  sleep '"  is 
therefore  erroneous  and  should  be  dropped  from  the  literature,  as 
it  misleads  beekeepers. 

CAUSES  OF  WINTER  LOSS. 

The  causes  of  the  death  of  individual  bees  or  of  a  colony  of  bees 
in  winter,  barring  unusual  accidents,  are  only  two  in  number:   (1) 

1  For  a  preliminary  report  of  this  work  see  Phillips  and  Demuth,  1914.  The  tempera- 
ture of  the  honeybee  cluster  in  winter,  Bui.  93,  U.  S.  Dept,  Agr.,  16  p. 
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Inadequate  stores  and  (2)  excessive  heat  production.  The  numerous 
factors  usually  given  in  the  literature  on  the  subject  as  entirely- 
distinct  fall  into  these  two  classes,  except  for  some  that  are  usually- 
given  which  the  authors  do  not  believe  to  be  operative. 

EXCESSIVE  HEAT-GENERATION. 

It  was  first  shown  by  the  authors  in  the  bulletin  to  which  reference 
has  been  made  that  at  hive  temperatures  between  about  57°  and 
69°  F.  a  normal  broodless  colony  of  bees  does  not  form  a  cluster, 
but  the  bees  remain  inactive  on  the  combs.  When  the  temperature  of 
the  air  immediately  surrounding  the  bees  (not  the  temperature  of 
the  air  outside  the  hive)  falls  to  57°  F.  or  lower,  they  form  a  cluster 
and  those  in  the  center  begin  to  generate  heat  by  muscular  activity, 
while  those  in  the  outer  portion  serve  as  insulators  by  crowding 
close  together,  usually  with  their  heads  toward  the  center  of  the 
cluster.  The  innermost  portion  rapidly  acquires  a  temperature  con- 
siderably higher  than  that  of  the  air  about  the  bees  before  cluster- 
ing was  necessary,  often  going  to  90°  F.  in  normal  colonies  and 
higher  in  abnormal  ones.  The  number  of  bees  engaged  in  heat  pro- 
duction increases  as  the  outer  temperature  falls  and  the  insulating 
zone  is  consequently  decreased  in  thickness  but  becomes  more  com- 
pact. The  entire  cluster  becomes  smaller  as  the  outer  temperature 
falls. 

If  bees  can  be  kept  in  an  environment  such  that  the  temperature 
of  the  air  immediately  surrounding  them  is  57°  F.  or  slightly  above, 
they  are  saved  much  unnecessary  and  unprofitable  labor.  To  the 
theoretical  objection  that  bees  need  exercise,  it  is  necessary  only  to 
state  that  the  authors  have  so  wintered  bees  in  a  cellar  as  well  as 
outdoors  with  wonderfully  successful  results.  If  bees  are  kept  in  a 
cellar  under  the  best  conditions  the  results  are  excellent,  but  it  is 
not  proposed  to  discuss  this  more  complicated  phase  of  the  subject 
here.  If  wintered  outside  in  a  packing  case  with  abundant  insula- 
tion, any  heat  generated  escapes  slowly  and  the  temperature  of  the 
air  in  the  hive  rarely  falls  below  55°  F.  If  inadequately  protected, 
the  temperature  of  the  hive  can  not  be  kept  so  high  and  the  bees 
must  generate  much  more  heat.  In  single- walled  hives  it  is  common 
for  the  temperature  of  the  air  around  the  cluster  to  fall  to  freezing 
or  lower,  in  which  event  the  bees  generate  an  excessive  amount  of 
heat  and  perhaps  die  when  they  are  no  longer  capable  of  the  neces- 
sary muscular  activity.  The  necessity  of  packing  is  thus  made  clear, 
and  in  any  locality  in  which  the  outer  temperature  often  falls  to 
40°  F.  or  below  it  is  desirable  to  protect  bees  to  conserve  their 
vitality.  If  the  temperature  should  fall  to  40°  F.  only  a  few  times 
during  the  winter,  this  would  not  be  serious  enough  to  make  insula- 
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tion  necessary.  It  is  obvious,  however,  that  winter  protection  ii 
beneficial  throughout  practically  the  entire  United  States. 

Necessity  of  having  young  bees. — Bees  may  be  compared  wit! 
minute  dry  batteries,  in  so  far  as  their  vital  energy  is  concerned 
They  emerge  as  adult  bees  with  a  certain  amount  of  vital  energy,  anc 
when  this  is  exhausted  they  die,  not  having  power  to  recover  los 
vitality  as  human  beings  have.  To  withstand  the  hardships  o: 
winter  under  usual  conditions,  a  colony  must  have  many  young  bees 
capable  of  prolonged  muscular  work.  Obviously  the  better  th< 
wintering  conditions,  the  less  necessary  it  becomes  to  provide  youn^ 
b.ees,  but  even  with  the  most  perfect  wintering  it  is  desirable  tha 
Ihere  be  plenty  of  young  bees  in  the  fall,  so  that  they  will  be  availabh 
for  extensive  brood-rearing  in  the  spring.  This  calls  for  prolongec 
brood-rearing  in  late  summer.  Old  bees,  which  have  been  worn  oui 
earlier  and  are  ready  to  die,  soon  succumb  fiom  the  work  of  heat 
generation. 

Danger  of  weak  colonies. — In  a  strong  colony  many  bees  in  th( 
center  of  the  cluster  may  be  engaged  in  heat-generation,  and  then 
will  still  remain  many  bees  to  serve  as  insulators.  A  weak  colony 
on  the  other  hand,  has  less  reserves  for  insulation,  and,  since  heat  is 
rapidly  lost,  the  bees  on  the  inside  must  generate  excessive  heat  ir 
order  that  the  outermost  bees  may  always  be  at  a  temperature  oi 
over  50°  F.  Since  the  surface  of  a  spherical  cluster  is  proportionate 
to  the  square  of  the  diameter,  while  the  volume  is  proportionate  tc 
the  cube  of  the  diameter,  it  follows  that  a  large  colony  cluster  haj 
a  relatively  smaller  surface  for  radiation  of  heat  than  does  a  smal 
one.  Below  about  50°  F.  individual  bees  become  numb,  and  so  lon^ 
as  the  cluster  remains  active  the  authors  have  never  found  "norma 
bees  at  a  temperature  lower  than  the  critical  temperature,  57°  F.  Ir 
a  small  colony  the  inner  temperature  is  often  many  degrees  warmei 
than  that  of  a  neighboring  strong  colony,  which  doubtless  explains 
the  prolonged  brood-rearing  of  weak  colonies  in  the  fall.  Mosi 
colonies  which  die  of  excessive  heat-generation  are  rushed  to  theii 
doom  by  the  temperature  being  high  enough  to  start  brood-rearing 
which  is  perhaps  one  of  the  most  unfortunate  circumstances  which  a 
colony  can  experience  in  winter.  By  all  means  a  colony  should  be  sc 
protected  that  brood-rearing  will  not  be  begim  until  frequent  flights 
are  possible. 

Since  weak  colonies  so  frequently  succumb  in  winter,  it  is  ob^dous  thai 
a  too  rapid  increase  in  the  number  of  colonies  in  summer  is  unwise. 
Beekeepers  have  learned  that  swarming  is  to  be  avoided  because  oi 
the  resulting  reduction  in  the  honey  crop,  and  the  loss  in  winter  is 
additional  argument  against  allowing  the  bees  to  exercise  this  in- 
stinct freely.  It  is  a  common  saying  among  beekeepers  that  a  rapid 
increase  is  usually  followed  by  a  rapid  decrease.    It  is  impossible  to 
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jet  too  strong  a  colony  for  winter,  the  error  always  being  in  the  oppo- 
ite  direction. 

Effects  of  accumulation  of  feces. — It  was  first  shown  by  the 
uthors  that  heat-generation  causes  increased  consumption  of  stores ; 
his  in  turn  causes  an  accumulation  of  feces  within  the  bees,  which 
s  more  rapid  if  the  stores  contain  a  high  percentage  of  indigestible 
Qaterials,  and  the  presence  of  feces  causes  increased  activity,  often 
esulting  in  death  from  excessive  heat-generation.  Beekeepers  call 
his  condition  dysentery  if  the  accumulation  is  so  excessive  that  the 
►ees  are  unable  to  retain  the  feces.  Dysentery  causes  the  death  of 
tees  in  winter,  so  far  as  has  been  seen,  solely  by  undue  activity  and 
xcessive  heat-production.  This  detrimental  effect  is  reduced  by 
;ood  stores,  but  obviously  the  proper  method  is  to  prevent  an  un- 
lecessary  accumulation  of  feces  by  preventing  a  heavy  consumption 
•f  stores,  chiefly  by  providing  a  sufficiently  high  surrounding  tem- 
)erature.  Hone5''-dew  honey  is  especially  injurious  because  of  the 
apidity  with  which  feces  accumulate. 

In  mild  climates,  in  which  there  are  frequent  days  when  bees  can 
ly  and  rid  themselves  of  feces,  the  injurious  effects  of  poor  stores 
re  less  noticeable,  because  the  feces  do  not  accumulate  sufficiently 
o  cause  abnormal  activity.  The  accumulation  of  feces  is  to  be  con- 
idered  as  an  irritant,  causing  responses  similar  to  disturbance  by 
arring  or  exposure  to  light. 

Influence  of  the  queen. — In  discussions  of  wintering  it  is  usually 
tated  that  to  winter  well  a  colony  must  have  a  good  queen.  Ob- 
iously  a  good  queen  will  better  prepare  a  colony  for  winter  by 
►roviding  a  strong  colony  of  young  bees  than  will  a  poor  one,  while 

colony  that  is  queenless  in  late  summer  and  fall  has  little  chance 
>f  living  until  spring.  A  good  queen  will  also  increase  brood-rearing 
apidly  in  the  spring,  if  the  colony  has  good  stores  and  has  been 
)roperly  protected  during  the  winter.  Aside  from  the  important 
nfluence  on  the  population  of  the  colony,  the  queen  probably  plays 
10  part  in  wintering. 

Spring-dwindling. — If  the  individual  bees  of  a  colony  are  reduced 
n  vitality  by  excessive  heat-production,  they  may  live  until  spring, 
►ut  are  unable  to  do  the  heavy  work  then  needed  to  bring  the  colony 
)ack  to  full  strength.  The  adult  bees  die  more  rapidly  than  they  are 
eplaced  by  emerging  bees,  and  the  population  decreases.  This  con- 
lition,  which  can  be  produced  experimentally,  has  long  been  known 
imong  beekeepers  as  "spring-dwindling."  If  this  condition  is  ob- 
erved,  the  bees  may  perhaps  be  slightly  relieved  of  further  unneces- 
lary  work  by  packing  to  conserve  heat  and  by  giving  abundant 
itores,  but  the  proper  treatment  is  to  prevent  the  condition  by 
)rc)]:)er  care  in  the  preceding  fall  and  winter.  The  term  "spring- 
Iwindling"  should  not  be  applied  to  death  of  bees  from  other  causes. 
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LACK  OF  STORES. 

A  common  cause  of  the  death  of  colonies  in  winter  is  starvation 
which  is  more  certainly  due  to  carelessness  on  the  part  of  the  bee- 
keeper than  is  unnecessary  heat-production.  The  greater  the  neces- 
sity for  heat-production,  the  more  necessary  it  becomes  for  everj 
colony  to  have  an  abundance  of  stores  of  good  quality.  The  amount 
required  varies  with  the  length  of  the  winter,  and  also  with  th( 
amount  of  heat  which  is  generated.  It  is,  of  course,  necessary  alsc 
to  provide  or  leave  stores  enough  for  brood-rearing  in  late  winter 
or  spring,  before  sufficient  stores  come  to  the  hive  from  natural 
sources. 

COMPARISON  OF  THE  COLONY  WITH  A  FURNACE. 

Let  us  assume  that  we  have  a  furnace  for  heating  a  building  sc 
constructed  that  ashes  may  be  removed  only  when  the  temperature 
of  the  outer  air  is  warm.  If  the  house  has  thin  walls  and  many  open- 
ings, the  furnace  can  not  maintain  a  high  temperature  in  extreme 
cold  weather,  the  amount  of  fuel  consumed  is  increased,  the  ashes 
accumulate  rapidly  and  clog  the  furnace,  and  in  a  desperate  effort 
to  raise  the  house  temperature  we  should  probably  burn  out  the 
furnace.  On  the  other  hand,  if  the  house  is  well  built  and  heavily 
insulated,  a  low  fire  will  suffice,  and  as  a  result  there  will  be  a  mini- 
mum amount  of  ashes.  The  better  the  fuel,  the  less  the  amount  oi 
ashes  in  either  case. 

It  is  permissible  to  compare  a  colony  of  bees  as  a  unit  of  heat-pro- 
duction with  this  furnace.  If  the  bees  are  in  a  single-walled  hive 
in  a  cold  climate,  the  colony  must  generate  a  great  amount  of  heat 
must  consume  much  more  honey,  and  feces  will  accumulate  rapidly, 
As  the  bees  are  unable  to  discharge  their  feces  until  the  temperature 
of  the  outer  air  is  high  enough  for  flight,  the  "  furnace  "  is  clogged. 
The  bees  are  "burned  out"  b}^  the  excessive  heat-production,  and. 
even  worse  than  in  the  case  of  the  furnace,  the  irritation  resulting 
from  the  presence  of  feces  causes  still  more  heat-production.  On 
the  other  hand,  if  abundantly  insulated,  the  heat  generated  is  con- 
served, the  consumption  of  stores  and  amount  of  feces  are  reduced, 
and  the  bees  can  readily  retain  the  feces  until  a  flight  day,  in  any 
place  in  which  bees  can  be  kept.  The  better  the  stores  the  less  the 
amount  of  feces  in  either  case. 

We  should  not  expect  much  of  a  furnace  in  an  open  shed,  and 
we  have  no  more  right  to  expect  good  results  from  a  colony  wintered 
in  a  thin-walled  hive  in  a  cold  climate,  or  even  in  a  better  hive  placed 
in  a  windy  location. 
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CONSERVATION  OF  HEAT  AND  REDUCTION  OF  EXPENDITURE  OF 

ENERGY. 

In  outside  wintering  the  heat  produced  by  the  bees  is  conserved 
by  the  insulation  of  the  cluster  itself  and  also  by  the  insulation  of  the 
hive  and  packing.  In  the  cellar  there  is  less  insulation  near  the  clus- 
ter, but  the  cellar  itself  replaces  the  packing,  and  is  in  reality  simply 
an  insulation.  The  insulation  of  the  individual  hive,  of  several  hives 
packed  together,  or  of  bees  in  a  cellar  serves  solely  to  reduce  the  loss 
[)f  heat  generated  by  the  bees. 

The  amount  of  packing  that  should  be  used  obviously  varies  with 
the  climate  and  it  is  impossible  to  make  definite  general  statements  in 
\  bulletin  intended  for  all  parts  of  the  United  States.  There  is  one 
general  statement  which  can  be  made  with  safety:  The  majority  of 
beekeepers  do  not  give  sufficient  insulation  and  no  beekeeper  ever 
^ave  a  colony  too  much.  For  example,  in  the  relatively  mild  climate 
Df  Washington,  most  beekeepers  winter  their  bees  in  single-walled 
bives.  The  authors  have  used  a  large  packing  case  holding  four 
[lives,  two  facing  east  and  two  west,  close  together.  This  case  was 
constructed  so  as  to  hold  3  inches  of  packing  below,  5  inches  on  the 
2nds,  6  inches  on  the  sides,  and  8  to  12  inches  on  top.  Colonies 
wintered  in  such  a  ca>se  in  Philadelphia  in  1913-14,  and  in  the  apiary 
3f  the  Bureau  of  Entomology  at  Drummond,  Md.,  near  Washington, 
in  1914-15,  were  in  much  better  condition  than  colonies  left  un- 
protected, and  cases  of  this  general  type  are  being  constructed  for 
the  entire  apiary  at  Drummond,  except  for  such  colonies  as  are  used 
in  other  wintering  experiments.  The  dimensions  here  stated  should 
by  no  means  be  accepted  as  best  for  other  localities,  especially  those 
farther  north,  where  the  protection  should  be  heavier,  but  in  this 
particular  packing  case  the  temperature  of  the  air  within  the  hive 
l)ut  outside  the  cluster  usually  stood  at  about  55°  to  57°  F.,  except 
for  a  reduction  in  temperature  under  one  condition  to  be  discussed 
on  the  next  page.  The  aim  of  the  beekeeper  should  be  to  keep 
the  air  about  the  bees  at  about  57°  F.,  at  which  temperature  there 
is  no  condensation  of  moisture  within  the  hive,  even  on  the  inside 
of  the  cover,  where  it  first  appears.  It  might  be  inferred  that  if 
double  the  amount  of  packing  had  been  used  the  temperature  of  the 
air  about  the  bees  would  have  been  too  high.  This  is  not  the  case, 
for  bees  cease  heat-generation  when  the  temperature  reaches  57°  F., 
(or  even  sooner  when  the  surrounding  temperature  is  rising^),  and 
the  temperature  will  not  exceed  57°  F.  unless  that  of  the  outer  air 
remains  higher  than  that  for  a  considerable  period. 

Bees  well  protected  and  with  good  stores  do  not  fly  from  the  hive 
because  of  the  warmth  within  when  the  outer  air  is  too  cold  for  them 

1  See  Department  Bulletin  No.  93. 
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to  do  so  safely.  If  bees  fly  at  low  temperatures  (45°  to  50°  F.),  ii 
is  an  indication  that  they  need  a  flight  because  of  an  accumulatioi 
of  feces  from  poor  wintering,  and  does  not  at  all  indicate  too  higl 
an  inside  temperature  because  of  too  much  packing.  In  conclusion 
the  beekeeper  can  not  apply  too  much  insulating  material  to  a  hive. 

It  has  been  found  that,  even  with  abundant  insulation,  the  tern 
perature  within  the  hive  and  outside  the  cluster  is  greatly  reducec 
if  the  packing  case  is  exposed  to  wind.  During  the  winter  19147-1( 
a  record  was  kept  of  wind  velocity  directly  over  a  heavily  packec 
case  (with  entrances  f  inch  by  8  inches),  and  it  was  found  that  { 
wind  with  a  velocity  of  20  miles  per  hour  directly  on  the  case  re 
duces  the  temperature  within  the  hives  practically  to  that  observe( 
in  an  unprotected  hive.  The  beneficial  effects  of  the  insulation  wer< 
therefore  nullified,  and  the  proper  temperature  within  the  hive  wai 
not  regained  for  several  days  unless  the  outer  temperature  rose  con 
siderably.  Beekeepers  have  long  emphasized  the  importance  of  pro 
tection  from  wind,  but  the  results  observed  were  much  more  pro 
nounced  than  was  anticii^ated  or  than  has  ever  been  suspected  b] 
practical  beekeepers.  The  ideal  toward  which  the  beekeeper  shouk 
work  is  to  keep  his  colonies  during  cold  weather  absolutely  protectee 
from  wind,  for  here  again  the  protection  can  not  be  too  great.  It  i 
entirely  erroneous  to  assume,  as  some  have  done,  that  such  protectioi 
is  not  essential  in  well-packed  hives. 

There  are  several  types  of  hives  on  the  market  in  which  the  insula 
tion  is  built  in,  to  be  retained  throughout  the  year.  There  is  n( 
objection  to  the  packing  in  the  summer,  except  that  such  hives  ar( 
not  convenient  for  moving  and  in  some  other  manipulations.  Insula 
tion  in  commercial  double- walled  hives  is  by  means  of  air  spaces  o] 
insulation,  such  as  sawdust,  chaff,  broken  cork,  or  shavings.  Thes< 
hives  are  better  for  outside  wintering  than  single-walled  hives  in  am 
part  of  the  United  States,  but  they  do  not  provide  adequate  insula 
tion  at  temperatures  below  about  40°  F.  Such  hives  must,  of  course 
be  protected  from  wind,  or  they  are  for  the  time  being  no  bettei 
than  single-walled  hives. 

Types  of  insulation. — Various  materials  are  used  for  insulation 
Beside  those  named  above,  paper,  dry  leaves,  and  many  other  sub 
stances  are  in  use.  Most  of  the  common  insulating  materials  depenc 
on  small  confined  dead-air  spaces  for  their  insulating  value,  and 
in  general,  the  more  finely  divided  the  air  spaces  the  more  efficient  th( 
material.  Sawdust  is  usually  condteinned,  because  if  moisture  escapes 
from  the  hive  into  the  packing  it  is  retained  and  the  insulating  vahu 
is  reduced.  However,  if  a  colony  is  sufficiently  packed,  moisturt 
does  not  condense,  except  possibly  at  extremely  low  external  tem- 
peratures, and  this  objection  to  sawdust  is  removed.     From  observa- 
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jions  SO  far  made,  it  appears  that  the  beekeeper  may  use  the  mate- 
'ials  most  easily  obtained.  If  dry  leaves  are  used,  they  should  be 
Dacked  tight,  but  sawdust  should  simply  be  poured  in  place  without 
)eing  packed  tight. 

The  entrance. — The  weak  place  in  hive  insulation  is  the  entrance. 
Vn  opening  8  inches  wide  and  f  inch  high  is  abundant,  it  usually 
)eing  constructed  as  a  tunnel  through  the  packing.  In  cold  weather 
his  might  be  still  further  reduced.  The  opening  should  be  shielded 
Tom  the  wind,  to  prevent  a  rapid  loss  of  heat,  for  if  the  wind  blows 
igainst  the  entrance  the  heat  stored  up  in  the  packing  is  lost  both  to 
he  outside  and  the  inside.  The  only  reason  for  an  entrance  as  large  as 
he  size  mentioned  above  is  the  danger  that  dead  bees  will  drop  from 
he  combs  and  block  a  smaller  entrance.  Since  the  number  of  dead 
)ees  is  greatly  reduced  in  well-insulated  hives  this  is  less  important, 
md,  furthermore,  if  the  air  within  the  hive  is  warmed  to  57°  F.  the 
lead  bees  will  be  pushed  outside,  even  in  freezing  weather. 

Methods  of  packing. — The  exact  method  of  packing  is  not  espe- 
dally  important,  provided  enough  insulation  is  given  on  all  sides. 
^Jolonies  may  be  packed  singly  in  any  sort  of  box,  or  they  may  be 
Dacked  in  groups  of  four,  as  previously  described  (p.  7).  Some 
)eekeepers  arrange  colonies  in  long  rows  and  apply  insulation  to  the 
vhole  row.  The  placing  of  several  hives  in  contact  has  the  advantage 
hat  the  colonies  insulate  one  another.  If  arranged  in  groups  of  four, 
wo  facing  east  and  two  west,  they  may  be  left  on  the  same  stand 
hroughout  the  year  and  are  readily  manipulated  during  summer, 
'f  in  long  rows  close  together,  summer  manipulations  are  impeded, 
mless  the  hives  are  moved  after  the  insulation  is  removed.  Placing 
iolonies  in  long  rows  is  therefore  not  advisable.  Whatever  type  of 
mter  case  is  used,  it  should  be  tight,  to  prevent  rain  and  snow  from 
vetting  the  insulating  material. 

A  rather  common  practice  is  to  pack  the  hive  at  the  sides,  top,  and 
•ear,  but  to  leave  the  front  unprotected  and  faced  to  the  south,  the 
)bject  being  to  utilize  the  heat  of  the  sun  to  warm  up  the  interior  of 
;he  hive  and  reduce  the  work  of  the  bees.  Any  place  through  which 
jxternal  heat  may  readily  reach  the  interior  of  the  hive  is  also  effi- 
cient as  an  avenue  through  which  heat  may  be  lost  when  the  sun  is 
lot  shining.  Since  the  sun  shines  less  than  half  the  time  in  winter, 
naking  no  allowance  for  cloudy  days,  the  wealaiess  of  the  argument 
Por  this  practice  is  obvious.  A  similar  practice  is  to  paint  the  pack- 
ng  cases  a  dark  color  to  absorb  the  sun's  heat.  Considerably  more 
ietailed  work  is  needed  to  determine  to  what  extent  this  source  of 
leat  is  of  value  to  the  colony. 

Time  for  packing. — At  the  time  of  the  first  killing  frost  the  bee- 
keeper should  promptly  remove  supers,  if  any  are  on  his  hives.    If 
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the  bees  are  not  adequately  supplied  with  good  stores  for  winter  thesi 
should  now  be  given  immediately,  and,  when  the  feeding  is  finished 
the  w^inter  insulation  should  be  applied  at  once.  At  this  time  bees  ar 
the  quietest  of  any  period  of  the  year.  The  disturbance  incident  t( 
putting  on  the  insulation  does  not  do  them  any  harm.  Afte 
this  the  beekeeper  should  have  no  occasion  to  open  the  hive  unti 
spring.  An  outer  temperature  above  60°  F.  is  desirable  at  the  time  o 
packing,  especially  if  no  brood  is  present.  Any  day  when  bees  ar 
flying  is  suitable. 

If  packing  is  delayed  until  late  it  may  do  far  more  damage  thai 
to  leave  the  bees  unpacked.  A  colony  of  bees  that  is  generating  hea 
in  response  to  Ioay  temperature  is  considerably  disturbed  by  th 
manipulations  during  packing  and  the  temperature  of  the  inside  o 
the  cluster  is  promptly  raised.  Frequently,  if  bees  are  packed  to 
late  (when  it  is  too  cold  outside),  the  cluster  temperature  is  raise< 
to  brood-rearing  temperature,  the  queen  begins  to  lay  eggs,  an 
brood-rearing  is  usually  then  continued  through  the  winter,  unless  i 
results  in  the  death  of  the  colony,  as  is  often  the  case.  Many  bee 
keepers  pack  their  colonies  in  December  with  most  harmful  results 
There  is  probably  no  place  in  the  United  States  w^here  pacldng  i 
needed  in  w'hich  it  is  safe  to  w^ait  later  than  Thanksgiving  Da^ 
Since  more  beekeepers  make  mistakes  here  than  in  any  other  phas 
of  outside  wintering,  this  should  be  emphasized  most  strongly.  Th 
authoi's  have  succeeded  on  several  occasions  in  starting  brood-reai 
ing  in  December  by  manipulation,  both  in  colonies  wintered  outsid 
and  in  removing  bees  to  a  cellar,  and  it  is  certain  that  such  winte 
brood-rearing  is  highly  injurious  to  the  colony. 

Time  for  unpacking. — If  a  colony  has  a  good  queen  and  plenty  o 
stores  and  is  well  packed,  the  beekeeper  rarely  has  any  reason  fo 
opening  the  hive  until  spring  is  well  advanced.  If  he  is  not  sure  o 
the  condition  of  the  colony,  he  may  wish  to  examine  it  earlier,  bu 
this  first  examination  should  be  brief  and  the  packing  may  be  par 
tially  removed  and  replaced  afterwards.  If  there  are  any  queenles 
colonies  or  any  colonies  short  of  stores,  these  defects  should,  o 
course,  be  promptly  corrected,  after  Avhich  the  colony  should  re 
main  undisturbed  until,  as  the  season  advances,  frecjuent  manipula 
tions  are  necessary.  It  is  often  best  to  leave  the  insulation  on  unti 
the  colonies  need  more  room,  which  will  probably  be  as  late  as  Ma; 
15  in  the  North.  Colonies  w^hich  have  wintered  poorly  need  thei 
insulation  longest,  while  colonies  that  have  been  well  insulated,  eithe 
in  a  cellar  or  outside,  can,  if  necessary,  stand  considerable  exposur 
without  much  damage,  although  the  work  of  heat-generation  thereb 
reduces  the  energy  available  for  building  up  the  colon}^  rapidl}'. 

The  time  for  removing  packing  may  be  still  further  delayed  b 
wintering  a  colony  outside  in  two-hive  bodies,  the  upper  one  beiuj 
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rell  supplied  with  honey.  Since  there  is  more  space  to  keep  warm, 
Lich  a  hive  should  be  more  thoroughly  insulated.  If  this  plan  is 
ollowed,  the  beekeeper  is  sure  that  sufficient  stores  are  available  and 
e  can  probably  locate  any  queenless  colonies  by  a  brief  external  ex- 
mination.  Since  wintering  in  two-hive  bodies  has  not  been  prac- 
ced  extensively,  it  should  be  tried  with  caution,  but  reports  of  this 
lethod  should  be  available  from  all  parts  of  the  country  and  bee- 
eepers  are  urged  to  try  it  on  an  experimental  scale.  The  plan  has 
luch  to  commend  it. 

Providing  a  windbreak. — It  is  well  established  that  a  windbreak 
f  evergreens  is  superior  to  a  solid  windbreak  such  as  a  house  or 
Dlid  fence.  The  beekeeper  can  readily  determine  whether  his  bees 
re  located  in  a  place  where  the  wind  rarely  or  never  blows  more 
lan  5  miles  an  hour  in  winter.  If  the  apiary  is  not  so  located,  it 
lould  be  moved  during  the  summer  to  a  place  in  the  woods,  in  a 
uUy,  or  in  some  other  sheltered  place.  Bees  should  never  be  moved 
1  winter.  If  it  is  not  practicable  to  move  the  apiary,  a  high  fence, 
erhaps  8  feet  high,  should  be  constructed  on  the  exposed  sides.  The 
lore  compact  the  apiary,  the  easier  it  is  to  construct  a  windbreak, 
hich  is  an  argument  for  placing  colonies  in  groups  of  four.  Ever- 
reens  are  slow  growing,  and  a  high  fence  may  be  used  until  the 
ermanent  windbreak  is  sufficient.  If  the  apiary  is  practically  sur- 
Dunded  by  buildings,  this  may  be  adequate  protection,  but  such  a 
)cation  is  usually  not  the  most  convenient  for  the  apiary.  A  south- 
[•n  exposure  is  usually  recommended  as  best  for  winter,  for  it  is 
laimed  that  the  heat  of  the  sun  is  beneficial.  Since  the  sun  shines 
uly  a  small  fraction  of  the  time  in  winter  in  most  localities,  espe- 
ially  in  the  East,  where  there  is  much  cloudy  weather,  this  feature 
lould  not  be  unduly  emphasized. 

PROVIDING  ADEQUATE  WINTER  STORES. 

The  amount  of  honey  that  a  colony  will  need  from  the  time  it  is 
acked  until  it  is  unpacked  can  not  be  closely  estimated.  The  aim 
f  the  beekeeper  in  winter  should  be  to  save  bees  rather  than  honey, 
nd  he  can  make  no  more  profitable  investment  than  to  give  his 
ees  more  than  they  can  possibly  use.  Some  beekeepers  claim  that 
;  is  best  to  have  the  old  bees  die  soon,  so  as  to  save  stores.  The 
ctual  consumption  in  such  badly  wintered  apiaries  is  probably  not 
t  all  decreased. 

If  the  bees  do  not  have  sufficient  stores,  they  may  be  given  combs 
f  honey,  but  these  should  always  be  given  before  cold  weather,  so 
lat  a  proper  clustering  space  may  be  formed  by  the  moving  of 
oney,  since  bees  always  cluster  in  empty  cells  of  the  comb  adjacent 
>  stores. 
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If  honey  in  combs  is  not  available,  the  bees  may  be  fed  extracted 
honey,  but  the  usual  practice  is  to  feed  a  thick  sugar  sirup  made 
of  2  or  2^  parts  of  sugar  to  1  part  of  water  by  volume.  To  this 
sirup  1  ounce  of  tartaric  acid  should  be  added  for  each  40  to  60 
pounds  of  sugar  while  the  sirup  is  being  heated  to  the  boiling  point 
to  dissoh^e  the  sugar  crystals.  The  sirup  should  be  boiled  15  minutes. 
The  acid  helps  to  invert  the  cane  sugar,  thus  retarding  its  granula- 
tion in  the  combs.  If  there  is  any  question  as  to  the  quality  of  the 
stores,  it  is  a  good  practice  to  feed  about  10  pounds  of  sirup  at  the 
time  of  packing,  in  addition  to  the  stores  provided  earlier,  this 
being  stored  immediately  above  the  cluster.  It  is  thus  used  first, 
and  an  accumulation  of  feces  does  not  occur  so  long  as  the  bees 
use  only  the  sugar  sirup.  There  is,  however,  no  better  food  in  wintei 
than  a  good  quality  of  honey.  As  was  stated  earlier,  honey-dew 
honey  causes  a  rapid  accumulation  of  feces,  resulting  in  dysentery, 
If  this  is  present  in  the  fall,  it  should  be  removed  and  better  stores 
given.  Some  fall  honeys  are  similarly  injurious,  but  their  injurious 
effects  may  be  reduced  by  feeding  sirup  at  the  time  of  packing. 

SUMMARY  AND  CONCLUSIONS. 

Bees  need  protection  from  cold  and  wind  in  winter  in  prac- 
tically all  parts  of  the  United  States.  The  beekeeper  should  give 
abundant  insulation,  since  it  is  impossible  to  give  too  much  and 
since  most  beekeepers  give  too  little.  Great  care  should  be  exer- 
cised to  protect  colonies  from  Avind.  Every  colony  should  be  strong 
in  the  fall,  so  that  heat  may  be  generated  and  conserved  economically 
To  reach  the  proper  population  a  good  queen  is  necessar3\ 

Many  colonies  die  of  starvation  in  winter.  This  can  easily  be 
avoided. 

The  beekeeper  can  make  no  better  investment  than  to  give  his 
colonies  proper  care  for  Avinter. 

If  the  excessive  winter  losses  are  prevented,  commercial  bee- 
keeping will  be  greatly  benefited.  Such  a  condition  is  entirely  pos- 
sible when  beekeepers  come  to  understand  the  fundamental  priu 
ciple  of  wintering. 
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INTRODUCTION. 

The  object  of  commercial  fruit  growing  is  profit.  Even  though  a 
•ower  is  successful  in  securing  satisfactory  yields  of  high-quality 
uit,  it  does  not  necessarily  mean  that  the  business  of  fruit  growing 

a  success  financially.     The  primary  object   of  commercial  fruit 
•owing  can  not  be  attained  unless  the  crop  can  be  disposed  of^ 
'ofitably.     Too  many  fail  to  realize  that  under  modern  conditions 

handling,  of  long-distance  shipment,  and  of  marketing  a  perishable 
>mmodity  such  as  citrus  fruits,  the  growing  of  fruit  is  one  thing  and 
le  marketing  of  it  necessarily  entirely  another.  Few  growers  possess 
le  wide  perspective  or  experience  or  can  individually  afford  to 
)tain  the  information  necessary  to  market  their  fruit  to  best  advan- 
ce. The  distribution  and  selling  can  be  more  successfully  handled 
f  thoroughly  trained  men  and  oi-ganizations  devoting  their  entire 
me  and  effort  to  the  disposal  of  such  crops. 

No  attempt  will  here  be  made  to  discuss  systems  of  marketing,  or 
le  marketing  question  in  the  usually  accepted  sense,  but  rather  to 
)int  out  some  of  the  factors  governing  the  merchantable  condition 
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of  fruit,  particularly  the  relationship  of  harvesting  and  handling 
methods  to  losses  from  decay  in  transportation  and  at  the  markets. 
Soundness  ar.o  goo:l  keeping  quality  are  of  fundamental  importance 
in  the  Guccessfui  disposal  of  a  perishable  fruit  crop.  No  system  of 
miD'keting  can  procure  for  the  grower  the  highest  market  price  for 
uis  product  unless  it  is  delivered  in  sound  condition,  so  that  it  vnW 
remain  in  good  merchantable  condition  for  a  sufficient  time  to 
allow  for  proper  distribution  to  the  consumers.  If  the  grower  can 
ju^t  deliver  his  fruit  at  the  market  in  good,  sound,  attractive  condition, 
the  money  and  labor  invested  in  hie  orchard  enterprise  are  largely, 
if  not  wholly,  wasted. 

CAUSES  OF  DECAY  IN  TRANSIT. 

The  losses  from  the  decay  of  citrus  fruits  in  transit  and  on  the  mar- 
ket are  due  primarily  to  fungi,  which  attack  and  cause  decay  or  rotting 
of  the  fruit.  Broadly  and  generally  speaking,  these  fungi  may  be 
divided  into  two  classes,  parasitic  and  saprophytic.  Parasitic  fungi 
have  the  power  to  attack  and  cause  decay  in  sound,  uninjured  fruit; 
saprophytic  fungi  usually  can  gain  entrance  and  cause  decay  only 
through  injuries,  mechanical*  abrasions,  or  breaks  in  the  skin  or  the 
cells  composing  it.  It  is  safe  to  say  that  more  than  95  per  cent  of  the 
decay  of  citrus  fruits  occurring  on  arrival  at  the  market  and  during  the 
first  ten  days  after  arrival  are  due  to  attacks  of  fungi  gaining  entrance 
only  through  injuries  of  some  kind.  Blue  mold  is  practically  the  only 
fungus  of  this  type  causing  decay  in  oranges,  grapefruit,  lemons,  and 
other  citrus  fruits  in  transportation  and  on  the  market.  The  losses 
from  blue-mold  decay,  however,  are  oftentimes  very  serious  and  fre- 
quently the  sole  reason  for  low  prices,  demoralized  markets,  and  losses 
instead  of  profits  to  the  grower.  There  is  not  only  the  direct  loss  of 
fruit  through  decay,  but  the  indirect  losses  due  (1)  to*  depreciation  in 
prices  for  fruit  actually  sound,  (2)  to  a  reputation  for  poor  keeping 
quality,  and  (3)  to  the  proportionally  high  overhead  expense  of 
handling  a  perishable  product  which  develops  great  waste  and 
spoilage  in  transit  and  after  arrival  at  the  market. 

The  decay  of  citrus  fruits  from  the  Gulf  States  caused  by  parasitic 
fungi  is  usually  not  very  serious,  especially  in  transit  and  for  the  first 
week  after  arrival  at  the  market.  The  most  serious  losses  from  this 
cause  are  due  to  attacks  of  fungi  causing  the  type  of  decay  commonly 
known  as  stem-end  rot.  Usually  no  stem-end  decay  is  found  on  the 
arrival  of  the  fruit  in  the  market,  nor  does  much  of  it  develop  under 
ordinary  conditions  during  the  first  week  after  arrival.  The  losses 
from  this  decay  are  the  most  severe  following  a  holdmg  period  of  ten 
days  or  two  weeks.  This  disease  varies  in  severity  with  seasons  and 
also  with  periods  during  any  one  shipping  season.     Climatic  and  tem- 
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irature  conditions  are  very  important  factors  governing  the  develop- 
ent  of  this  disease  both  in  the  orchard  and  after  the  removal  of  the 
uit  from  the  tree,  the  losses  being  usually  much  heavier  in  the  orchard 
tan  in  transportation.  If  affected  fruit  could  be  successfully  culled 
it  at  the  time  of  picking  and  packing,  stem-end  rot  would  be  a 
igligible  factor  m  the  marketing  of  the  citrus  crop,  at  least  as  far  as 
e  fruit  actually  shipped  is  concerned.  The  impossibility  of  grading 
it  the  affected  fruit  except  such  specimens  as  actually  show  decay 
am  this  cause  makes  it  frequently  an  important  factor  in  determining 
.e  keeping  quality  of  the  fruit  on  the  market. 

Diplodia  rot  is  oftentimes  associated  with  stem-end  decay  and 
iring  some  seasons  may  be  very  serious.  It  closely  resembles 
em-end  decay  due  to  Phomopsis,  and  in  the  earlier  stages  is  indis- 
iguishable  from  it.  For  this  reason  it  is  also  commonly  referred 
as  stem-end  rot.  In  Porto  Rico  and  Cuba  this  Diplodia  rot,  next 
blue  mold,  is  one  of  the  most  serious  causes  of  the  decay  of  citrus 
Liits  in  transit  and  on  the  market. 

Colletotrichum,  or  anthracnose,  sometimes  causes  some  decay  in 
»th  oranges  and  grapefruit  on  the  market,  especially  if  these  fruits 
e  held  for  a  long  time  under  ordinary  warehouse  conditions  or  in 
Id-storage  temperatures.  In  the  handlmg  of  citrus  fruits  through 
e  usual  channels  this  disease  is  ordinarily  not  of  importance.^ 

PREVENTION  OF  LOSSES  DUE  TO  DECAY. 

Obviously,  the  prevention  of  losses  due  to  stem-end  decay  and  dis- 
ses  of  a  similar  nature  must  depend  on  proper  orchard,  cultural,  and 
nitation  practices,  at  least  in  so  far  as  such  practices  can  be  depended 
>on  to  control  or  lessen  the  severity  of  attacks  in  the  orchard.  As 
3m-end  rot  develops  very  slowly  in  temperatures  below  45°  to  50° 
,  the  liability  to  serious  losses  can  be  minimized  by  prompt  coohng, 
e  transporting  of  the  fruit  under  low  temperatures,  and  the  hold- 
5  of  it  on  the  market  so  far  as  practicable  under  low  temperatures. 
By  far  the  most  serious  losses,  as  already  pointed  out,  are  due  to 
lie  mold,  a  fungus  that  gains  entrance  to  and  causes  decay  of  citrus 
lits  only  through  injuries  and  breaks  in  the  skin.  Extensive  inves- 
jations  ^  and  practical  commercial  experience  have  conclusively 
monstrated  that  citrus  fruits  can  be  handled  with  sufficient  care 
prevent  these  injuries  and  to  deliver  the  fruit  on  the  market  in 
und  condition,  even  under  adverse  climatic  surroundings  (fig.  1). 

Discussion  and  description  of  the  diseases  mentioned  as  sometimes  being  the  cause  of  decay  of  citrus 
its  in  transit  and  after  arrival  at  the  market  may  be  found  in  the  following  publications  of  the  Florida 
ricultural  Experiment  Station:  Bulletin  53,  "Some  Citrus  Troubles,"  by  H.H.Hume;  Bulletin  107, 
tem-End  Bot  of  Citrus  Fniits."  by  H.  S.  Fawcett;  Bulletin  108,  "Diseases  of  Citrus  Fruits,"  by  P.  H. 
Ifs  and  others;  Bulletin  111,  "Melanose  and  Stem-End  Rot,"  by  Floyd  and  Stevens. 
For  a  report  upon  these  investigations,  see  U.  S.  Department  of  Agriculture  Bulletin  No.  63,  entitled 
actors  Governing  the  Successful  Shipment  of  Oranges  from  FlOTida,"  1914. 
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It  has  been  conclusively  shown  that  in  so  far  as  good,  sound,  merchanl 
able  condition  is  concerned  the  responsibility  rests  primarily  wit 
the  grower  and  the  shipper.  The  care  exercised  in  preparing  the  frui 
for  market  determines  to  the  greatest  degree  its  condition  on  arrive 
and  its  keeping  quality  while  being  held  for  distribution  to  the  cor 
sumer.  Keeping  clearly  in  mind  the  importance  of  sound  fruit  o 
the  market  and  the  responsibility  of  growers  and  shippers  for  th 
condition  of  fruit  on  arrival  and  while  being  held  on  the  market,  on 
can  not  but  be  impressed  with  the  fact  that  the  grower  himse 
largely  determines  the  relative  market  price  of  his  fruit.     The  mattt 
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Fig.  1. — Oranges  used  in  the  Florida  shipping  experiments  in  1911,  showing  the  condition  of  the  fruit  ( 
arrival  at  the  market.  This  shipment  was  made  during  a  period  of  very  unfavorable  climatic  con( 
tions.  Blue-mold  decay  developed  as  follows  (from  left  to  right):  Careful  pick  and  pack,  4  per  cen 
commercial  pick  and  careful  pack,  35.6  per  cent;  commercial  pick  and  pack,  68.1  per  cent. 

of  proper  handling  is  an  economic  problem  of  greatest  importanc( 
a  problem  of  thorough  organization  and  of  human  efficiency.  Th 
success  or  failure  of  the  orchard  enterprise  often  depends  on  thi 
factor  alone.  Certainly  no  grower  can  hope  to  obtain  the  fuller 
measure  of  success  without  the  strictest  attention  to  methods  c 
handling  and  harvesting  in  preparing  his  fruit  for  market. 

WHAT  CAREFUL  HANDLING  MEANS. 

Many  growers  realize,  at  least  to  some  extent,  the  importance  o 
and  necessity  for  careful  handling,  but  oftentimes  have  no  clear  ide 
of  what  careful  handling  means  or  the  seriousness  of  the  slightes 
injury  to  the  fruit.     The  elimination  of  losses  due  to  blue-mold  deca; 
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s  not  a  matter  of  attention  to  one  or  a  few  details  of  the  handling 
)roblem,  but  of  exercising  the  utmost  care  consistent  with  commer- 
dal  work  in  all  operations  of  picking,  hauling,  washing,  drying,  and 
)acking,  to  prevent  injuries,  however  slight.  It  necessitates  thorough 
►rganization  of  labor  and  the  most  careful  inspection  of  work,  both 
Q  the  field  and  at  the  packing  house.  With  a  view  to  more  clearly 
smphasizing  what  constitutes  careful  handling  practice,  the  various 
larvesting  operations  will  be  discussed  separately.  The  recommenda- 
ions  and  directions  given  are  based  not  only  on  extensive  investi- 
;ational  work,  but  on  results  of  the  most  successful  commercial 
►ractice  in  the  practical  handling  of  citrus  fruits  for  shipment. 

HARVESTING,  PACKING,  AND  SHIPPING  OPERATIONS. 

The  operations  of  harvesting  and  preparing  citrus  fruit  for  market 
Qay  be  divided  into  two  parts — field  handling  and  packing-house 
landling.  The  for- 
aer  includes  all  the 
perations  of  picking, 
lauling,  and  delivery 
f  the  fruit  to  the  pack- 
ag  house;  the  latter 
he  operations  of 
leaning,  grading,  siz- 
ig,  packing,  and  load- 
ig.  In  picking  citrus 
ruits  for  shipment  it 
5  necessary  to  sever 
he  fruit  from  the  trees 
y  means  of  clippers 
fig.  2).  After  the  fruit  is  clipped  it  is  placed  in  a  picking  bag  or 
asket,  from  which  it  is  emptied  or  transferred  to  the  field  box. 
Inch  of  the  fruit  in  most  of  the  citrus  sections,  of  Florida  at  least, 
an  not  be  reached  from  the  ground  or  from  ordinary  stepladders, 
,nd  long  ladders  placed  against  the  trees  are  used.  The  fruit  in  the 
leld  boxes  into  which  it  is  emptied  after  being  picked  is  hauled  to 
he  packing  house  on  wagons  equipped  with  springs.  In  the  pack- 
ig  house,  fruit  that  is  affected  with  sooty  mold,  or  otherwise  in  need 
I  cleaning,  is  either  run  through  dry  brushers  or  through  washing 
aachines;  thence  on  to  drying  racks  or  through  driers  to  the  grad- 
ig  belts.  After  being  graded  it  is  sorted  by  means  of  mechanical 
izers,  each  size  being  nm  into  separate  bins  for  packing.  The  fruit 
3  then  wrapped  and  packed,  according  to  diagrammatic  arrange- 
aent,  in  boxes,  and  after  the  covers  are  nailed  on  it  is  ready  for 
Dading  and  shipment. 


Fig.  2. — Three  types  of  clippers  used  in  picking  citrus  fruits 
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One  of  the  most  common  as  well  as  most  serious  types  of  injurieg 
made  in  picking  is  what  is  known  as  ^'clipper  cutting."  In  severmg 
the  fruit  from  the  branch  the  skin  is  often  cut  or  punctured  with  the 
points  of  the  clippers.  Oftentimes,  in  clipping,  the  clippers  leave  a 
long  sharp  stem  on  the  fruit,  and  while  a  long  stem  does  not  cause  the 
decay  or  injury  of  the  fruit  to  which  it  is  attached,  it  is  as  serious  as 
clipper  cuts,  if  not  more  dangerous  than  they'.  A  long,  sharp,  and 
jagged  stem  projecting  from  an  orange  may  injure  all  the  fruit  with 
which  it  comes  in  contact  in  the  picking  bag,  field  box,  brusher, 
washing  machine,  drying  rack,  packing  bin,  and  the  packed  box. 
Long  stems  are  among  the  most  common  as  well  as  most  serious 
imperfections  in  picking. 

Considerable  injury  may  also  result  from  pulling  fruit  that  can 
not  be  easily  reached  for  clipping  and  from  shaking  the  fruit  so  that 
it  falls  to  the  ground  before  placing  it  in  the  packing  boxes.  Injuries 
from  thorn  punctures  frequently  result  either  from  high  winds  before 
the  fruit  is  picked  or  through  the  carelessness  of  the  pickers  in  handling 
the  ladders  or  in  transferring  the  fruit  to  the  picking  bag.  Serious 
losses  and  decay  result  from  injuries  made  by  dropping  instead  of 
placing  the  fruit  in  the  picking  bag  or  basket,  or,  worse  yet,  by 
shooting  it  in;  by  cutting  or  scratching  the  fruit  with  the  finger 
nails;  by  squeezing  it  against  the  picking  ladder  while  in  the  picking 
sack;  by  carelessly  emptying  or  pouring  it  into  the  field  box;  and  by 
sand,  gravel,  splinters,  protruding  nails,  etc.,  in  the  field  boxes.  In 
hauling,  additional  injury  may  result  from  putting  too  much  fruit 
into  the  field  box,  from  heaping  it  so  that,  in  loadmg  and  stacking, 
the  boxes  rest  on  the  fruit  in  the  box  below,  and  from  the  hauling 
of  fruit  on  springless  wagons  over  rough  roads. 

In  the  packing  house  the  fruit  is  subject  to  injury  in  numerous 
ways  in  the  course  of  the  various  operations  of  cleaning,  drying, 
grading,  sizing,  and  packing.  The  amount  of  injury  inflicted  in  the 
packing  house  wiU  depend  both  upon  the  care  exercised  by  the 
workers  and  upon  the  arrangement,  character,  and  state  of  repair  of 
the  packing-house  machinery  and  equipment.  The  most  common 
causes  of  injury  are  rough,  careless  handling  by  the  workers;  poor 
arrangement  of  machinery;  undesirable  types  of  washing  machinery 
or  machines  carelessly  operated;  badly  constructed  drying  racks  or 
inefiicient  driers,  steep  gravity  inclines  or  drops;  scratches  by  finger 
nails  in  grading  and  packing;  and  lack  of  proper  care  in  packing, 
nailing,  and  loading,  either  in  handling  fruits  individually  or  in  the 
packing  box.  The  washing  of  fruit  in  dirty,  infected  water  and  slow 
or  but  partial  drying  serve  to  infect  with  the  blue-mold  fungus  every 
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scratch  or  injury  made  either  in  the  field  or  packing  house  and  to 
provide  ideal  conditions  for  its  germination  and  growth. 

PICKING. 

Unless  the  fruit  is  properly  handled  in  the  field  at  the  time  of 
picking,  the  care  exercised  in  the  handling  of  the  fruit  in  the  packing 
house  and  the  provision  of  machinery  and  equipment  especially 
designed  to  handle  the  fruit  both  economically  and  carefully  are 
largely  wasted.  The  injurious  results  of  bad  field  handling  can  not 
be  counteracted  or  atoned  for  by  providing  either  the  best  equip- 
ment in  the  packing  house  or  by  exercising  the  greatest  care  in 
packing-house  handling. 

The  amount  of  injury  made  in  picking  depends  primarily  on  the 
picker  and  the  equipment  provided.  In  order  to  secure  the  desired 
results,  the  pickers  must  have  a  proper  appreciation  of  and  know 
what  careful  handling  means  and  be  supplied  with  the  best  tools  and 
equipment  obtainable.  Given,  however,  the  best  of  equipment,  the 
care  exercised  by  each  picker  in  all  the  different  operations  of  picking 
is  the  big  determining  factor.  A  careless  workman  will  do  poor  work 
no  matter  what  his  equipment. 

All  pickers  should  wear  gloves,  to  guard  against  finger-nail  scratches, 
and  the  clippers  should  be  sharp  and  properly  set  or  adjusted,  so 
as  not  to  leave  any  ragged  fragments  in  clipping.  The  points 
should  be  dull  or  rounded,  in  order  to  guard  against  cutting  the  skin 
of  the  fruit  when  bringing  the  clipper  in  position  to  sever  the  fruit 
from  the  branch.  There  are  on  the  market  several  makes  of  clippers 
so  constructed  that  while  clipper  cutting  is  not  impossible,  the 
chances  for  injury  in  this  way  are  greatly  minimized.  In  order  to 
do  the  work  properly,  especially  where  the  picker  must  reach  some 
distance  for  the  fruit,  the  stems  should  first  bo  cut  long  and  a  second 
cut  be  made  when  the  fruit  is  brought  to  a  position  where  the  picker 
can  easily  see  what  he  is  doing.  This  method  of  clipping  removes 
any  and  all  excuse  for  clipper  cutting  or  the  leaving  of  long  stems. 
While  this  double  cut  may  take  a  little  longer,  practice  soon  enables 
a  picker  to  accomplish  as  much  in  this  way  as  the  other,  if  quality  of 
work  is  given  equal  consideration  with  quantity. 

After  the  fruit  is  properly  clipped ,  that  is,  after  the  stem  is  cut  off 
clean  and  close  to  the  fruit  in  such  a  way  as  not  to  leave  a  part  pro- 
truding, to  cut  or  injure  other  fruits,  it  should  be  placed  in  the  picking 
bag  by  hand,  not  dropped  or  thrown  in,  as  is  too  frequently  done. 
The  dropping  or  throwing  of  the  fruit  into  the  picking  bag  or  basket 
and  into  the  field  box  is  one  of  the  most  common  and  serious  causes 
of  injury  axid  resultant  decay  in  transit. 

A  heavy  canvas  bag  carried  from  the  shoulder  by  means  of  a  strap 
and  holding  not  more  than  half  a  field  box  is  to  be  preferred  as  a  picking 
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receptacle.  This  bag  should  be  partly  closed  at  the  top,  making  it 
necessary  to  place  the  fruit  in  the  bag  by  hand,  and  the  bottom  should 
be  open  but  folded  up  on  the  side  and  fastened  by  hooks  or  ropes 
near  the  top,  so  as  to  make  a  sack  or  bag.  In  transferring  the  fruit 
to  the  field  box,  the  whole  bag  is  lowered  into  the  box  and  the  fastening 
and  fold  loosened;  after  which  the  bag  is  drawn  upward  and  away, 
allowing  the  fruit  to  roll  gently  and  easily  into  the  field  box  (fig.  3). 
This  type  of  bag  is  preferable  to  the  bushel  basket  or  wicker  basket 
frequently  used  and  to  other  picking  receptacles  from  which  the 
fruit  has  to  be  poured  or  emptied  through  the  same  opening  used  in 
picking.     With  the  wicker  basket  there  is  a  tendency  to  shoot  or 

drop  the  fruit  into  it  in  pickuig 
and  to  pour  the  fruit  into  the 
field  box  rather  roughly  or  care- 
lessly iji  emptying.  Good  work 
undoubtedly  can  be  done  even 
with  a  basket,  but  it  offers  too 
many  inducements  for  careless- 
ness. The  things  to  guard  against 
in  using  the  picking  bag  are  the 
danger  of  bruising  the  fruit  be- 
tween the  ladder  and  the  picker's 
body  and  the  possibility  of  thorn 
punctures  through  the  canvas. 
If  good  heavy  canvas  is  used, 
there  is  not  much  risk  of  the 
puncturing.  Great  care  should 
be  exercised  in  handling  and  set- 
ting the  ladders,  in  order  to  avoid 
bruising  the  fruit  against  the  lad- 
der or  limbs  or  scratching  it  on 
branches  or  thorns.  Where  step- 
ladders  can  be  used,  they  are 
preferable,  but  most  of  the  older 
orange  and  grapefruit  trees  in  Florida  are  too  high  and  large  for 
this  type  of  ladder. 

USE  OF  THE  FIELD  BOX. 

The  field  box  in  common  use  in  most  of  the  citrus  sections  of  Florida 
holds  approximately  one  packed  box  of  fruit.  It  is  usually  about  28 
inches  long,  12  inches  wide,  13  inches  deep,  and  may  or  may  not  have 
a  central  upright  partition  (fig.  3).  A  common  source  of  injury  in 
field  and  packing-house  handling  is  the  poor  condition  of  the  field  box. 
Every  box  sent  into  the  orchard  or  grove  should  be  thoroughly  in- 
spected, kept  in  good  repair,  and  free  from  protruding  nails,  splinters, 
gravel,  and  twigs.     A  box  entirely  boarded  over  on  the  bottom  is  pref- 
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-Transferring  oranges  from  a  picking  bag  to 
a  field  box. 
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erable,  as  this  prevents  injury  by  stems  of  weeds  and  other  objects 
that  might  otherwise  extend  into  the  box  and  injure  the  fruit.  The 
boxes  should  not  be  filled  or  heaped  to  such  an  extent  that  any  fruit 
will  rise  above  the  end  pieces,  as  where  it  does  the  boxes  when  stacked 
will  rest  on  the  fruit  instead  of  on  the  ends  of  the  boxes  themselves. 
This  type  of  field  box  came  into  general  use  through  the  practice  of 
buying  large  quantities  of  fruit  on  the  trees  at  a  fixed  price  per  box. 
Originally  this  price  was  intended  to  be  per  packed  box,  but  since  it  is 
more  convenient  to  keep  the  record  of  the  fruit  as  it  leaves  the  grove, 
this  type  of  field  box,  which  holds  enough  fruit  to  allow  culling  and 
still  give  the  buyer  a  packed  box  of  oranges,  was  developed.  This 
field  box,  from  the  standpoint  of  careful  handling,  is  not  an  ideal  one 
by  any  means.  It  is  too  heavy  to  be  handled  by  one  man  as  carefully 
as  it  should  be  in  loading  and  unloading.  In  the  handling  of  boxes 
of  this  weight  and  size,  they  are  frequently  dropped  or  set  down 
violently  either  on  the  wagon  or  when  unloading  in  the  packing 
house.  A  box  made  of  lighter  material  and  holding  somewhat  less 
fruit  could  be  handled  by  one  man  with  much  greater  ease  and  care. 
It  is  also  a  question  whether  a  smaller,  lighter  box  would  not  withstand 
to  a  greater  degree  the  "  bucking,"  as  it  is  usually  termed,  when  unload- 
ing the  empty  boxes  in  the  field.  The  breakage  and  bad  repair  of 
field  boxes  are  due  largely  to  rough,  careless  handling  in  disposing 
of  them  after  emptying  or  in  distributing  them  in  the  orchard,  where 
they  are  often  thrown  violently  and  carelessly  from  the  wagon  into 
piles  on  the  ground.  Due  care  should  be  used  in  handling  the  boxes 
when  filled,  in  order  not  to  injure  the  fruit  in  them,  but  equal  care 
is  required  in  the  handling  of  the  field  equipment  when  empty,  in 
order  to  guard  against  breakage,  splintering,  etc. 

HAULING. 

The  wagons  on  which  the  fruit  is  hauled  should  always  be  provided 
with  good  springs,  and  no  fruit,  under  any  circumstances,  should  be 
hauled  on  springless  wagons,  no  matter  how  good  the  roads  may  be. 
The  driver  should  be  provided  with  a  special  seat,  leaving  him  no 
excuse  for  riding  on  top  of  the  load  or  on  the  fruit  itself.  The  field 
boxes  should  be  properly  loaded  and  stacked,  and  if  necessary  the  load 
should  be  thoroughly  roped  to  prevent  the  shifting  of  the  boxes,  and 
the  utmost  care  should  be  used  both  in  loading  and  unloading  to  guard 
against  unnecessary  jolting  or  rough  handling.  Where  boxes  of  the 
heavier  types  are  used,  it  is  not  an  infrequent  occurrence  to  see  them 
set  down  or  dropped  with  such  force  as  to  cause  considerable  fruit  to 
bound  out  on  the  floor  of  the  packing  house.  Care  in  handling  the 
fruit  both  in  the  field  and  packing  house  is  oftentimes  largely  nullified 
by  careless,  rough  handling  in  hauling  and  unloading. 
8719°— Bull.  696—15 2 
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Where  the  picking  is  done  by  picking  crews  hired  by  the  grower, 
shipper,  or  marketing  organization,  a  good  reliable  foreman  should 
be  secured,  and  it  should  be  the  duty  of  this  foreman  to  see  that  all 
pickers  do  their  work  carefully  and  properly,  that  the  clippers  are  in 
good  condition,  that  the  picking  boxes  are  in  good  repair,  and  gen- 
erally to  supervise  the  quality  of  work  in  field  handling.  In  order 
that  he  may  know  just  what  kind  of  work  his  pickers  are  doing,  he 
should  make  frequent  inspections  of  each  man's  work,  ascertaining 
by  actual  count  his  percentage  of  clipper  cuts,  long  stems,  and  other 
injuries  and  imperfections.  These  duties,  if  properly  and  con- 
scientiously performed,  will  require  all  his  time,  and  in  most  cases 
he  should  not  be  required  to  do  any  picking.  The  payment  of 
pickers  by  the  day,  instead  of  by  the  box,  is  preferable  from  the 
standpoint  of  securing  careful  and  proper  work,  as  box  or  piece  labor 
usually  puts  a  premium  on  quantity  primarily.  Careful  inspection 
of  the  character  of  work  secured  under  the  two  systems  of  labor  pay- 
ment has  conclusively  shown  that  the  pickers  working  by  the  day 
average  on  the  whole  much  better  work.  On  the  other  hand,  good 
work  can  be  secured  with  either  the  box-payment  or  day-payment 
plan  if  the  labor  is  properly  supervised.  The  character  of  work  done 
by  a  picking  crew  depends  on  the  foreman,  and  the  responsibility 
for  the  field  handling  rests  primarily  with  him.  An  efficient  foreman 
can  secure  careful  work  under  either  system  of  payment,  though 
much  more  easily  and  surely  where  the  pickers  are  paid  by  the  day. 

RELATION  OF  FIELD  HANDLING  TO  COOPERATIVE  AND  ORGANIZED  MARKETING. 

The  importance  of  proper  field  handling  is  fully  recognized  by 
most  cooperative  and  marketing  organizations  which  attend  to  the 
preparation  of  the  fruit  for  market  as  well  as  the  selling  and  distri- 
bution end  of  the  business.  The  fruit  brought  into  an  association 
packing  house  during  any  one  day  usually  comes  from  a  great  many 
growers  in  the  surrounding  territory,  and  after  it  has  been  properly 
weighed  and  graded  it  loses  its  identity  as  far  as  the  grower  is  con- 
cerned. This  means  that  each  car  shipped  may  contain  fruit  from  a 
great  many  growers.  Careful  investigation  of  the  ch&^racter  of  work 
performed  by  different  picking  crews,  especially  where  the  picking  is 
done  by  the  growers  or  under  their  direction,  has  shown  that  there 
is  a  great  difference  in  the  kind  of  work  being  done.  One  grower 
may  pick  his  fruit  with  the  greatest  possible  care,  while  his  neighbor 
may  do  exactly  the  opposite.  The  fruit  from  both  growers  may  be 
shipped  in  the  same  car,  the  carefiilly  handled  fruit  arriving  in  sound 
condition,  the  fruit  carelessly  handled  developing  much  decay  in 
transit  and  at  the  market.  The  poor  work  of  one  grower  in  picking 
in  this  way  nullifies  to  a  considerable  extent  the  good  work  of  the 
other 
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The  different  associations  have  therefore  found  it  to  their  advan- 
tage, and  in  most  cases  necessary,  to  take  over  and  assume  full  re- 
sponsibility for  the  field  handling  of  their  growers,  through  employing 
trained  crews  properly  supervised  to  do  the  picking.  This  insures 
uniformity  in  the  handUng  of  the  fruit  of  all  growers  throughout  all 
the  harvesting  operations  and  serves  to  place  all  growers  on  the  same 
and  a  just  basis.  Practical  experience  and  careful  investigation  of 
the  facts  in  the  matter  have  conclusively  shown  this  to  be  the  most 
satisfactory  way  of  managing  the  field  end  in  an  organization  han- 
dling citrus  fruits  from  several  growers,  especially  if  the  fruit  from 
the  different  growers  is  pooled  or  shipped  in  the  same  car.  The 
merchantable  condition  of  the  fruit  depends  primarily  upon  the 
kind  of  handling  given  it  in  preparing  it  for  market.     Commercial 


Fig.  4.— a  two-story  building  with  excellent  facilities  for  packing  and  shipping  citrus  fruits. 

experience  has  shown  that  it  is  almost  impossible  to  secure  uniformly 
jood  results  where  the  picking  and  field  handling  are  left  to  the  indi- 
ddual  grower.  Even  if  the  grower  realizes  the  necessity  for  careful 
landling,  he  does  not  always  know  just  what  careful  handling  means 
►r  the  seriousness  of  injuries  in  handling,  nor  can  he  employ  the 
rained  labor  or  supervise  it  to  the  extent  possible  where  the  crews  are 
employed  by  an  association  or  organization  throughout  the  harvest- 
Qg  season. 

PACKING-HOUSE  HANDLING. 

Wherever  possible,  it  is  desirable  to  locate  the  packing  house  near 
he  railroad,  in  order  that  the  fruit  after  it  is  packed  can  be  loaded 
lirectly  into  the  car  from  a  loading  platform  without  further  hauling 
T  loading  and  unloading  from  a  wagon  (fig.  4).     No  attempt  will  be 
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made  to  give  definite  plans  for  a  packing  house,  as  the  size,  equip- 
ment, arrangement,  etc.,  must  necessarily  depend  on  the  quantity 
and  character  of  fruit  to  be  handled.  In  general,  it  may  be  said  that 
the  best  packing  house  is  not  necessarily  the  one  that  has  the  most 
machinery  in  it  or  that  costs  the  most.  The  size  of  a  packing  house 
and  the  character  of  its  equipment  will  depend  largely  upon  the 
amount  of  fruit  to  be  handled  and  whether  the  fruit  has  to  be  washed 
or  cleaned.  In  equipping  and  arranging  the  machinery  the  one  thing 
that  should  be  kept  in  mind  more  than  any  other  is  simplicity.  The 
fruit  should  be  kept  on  one  level  as  much  as  possible,  from  the  hoppei 
or  washing  machine  to  the  packing  bins  (fig.  5).     Gravity  runs,  drops 


Fig.  5.— Interior  of  a  well-arranged  packing  house.  Note  the  grading  belts  in  the  rear  in  the  well- 
lighted  portion  of  the  house,  the  carrier,  or  chute,  for  empty  boxes  above  the  packing  bins,  the  stands 
for  the  packing  boxes,  and  the  carrier  for  the  packed  fruit. 

and  sharp  turns  or  angles  should  be  avoided  as  far  as  possible.  At 
no  point  in  the  handling  operations  should  the  fruit  actually  be 
dropped  more  than  3  or  4  inches;  in  fact,  practically  no  drop  is 
necessary,  if  the  house  is  properly  arranged,  with  the  exception  of 
the  drop  from  the  sizers  into  the  packing  bins,  and  3  inches  should 
be  the  maximum  even  here.  A  well-lighted  packing  house  is  essential 
to  proper  grading  and  good  work  generally.  The  importance  of  good 
sanitation  and  of  keeping  the  house  absolutely  clean  and  free  from 
rubbish  and  decaying  fruit  can  not  be  overestimated.  Decayed  fruit 
in  or  near  the  packing  house  is  a  prolific  source  of  blue-mold  infec- 
tion and  a  sure  indication  of  inefficient  or  indifferent  management. 
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Sufficient  room  should  be  provided  inside  the  house  for  stacking 
tie  fruit  hauled  in  from  the  orchard  and  for  packed  fruit  awaiting 
)ading.  Space  ordinarily  is  provided  in  the  second  story  for  box 
tiooks  and  the  making  of  them  into  boxes.  Gravity  runways  or 
hutes  can  easily  be  provided  for  carrying  the  made-up  boxes  down 
3  the  packing  room,  where  they  can  be  easily  reached  by  the  packers. 

USE  OF  THE  HOPPER. 

Where  washing  is  not  necessary,  the  fruit  is  usually  first  emptied 
ito  a  hopper,  after  which  it  passes  either  over  dry  brushes  or  directly 
3  the  grading  belts.  A  hopper  holding  not  more  than  two  boxes  of 
'uit  is  desirable.  It  should  be  well  padded  and  have  only  sufficient 
[ant  to  provide  for  the  easy  movement  of  the  fruit.  In  emptying 
'om  the  field  box  to  the  hopper,  the  greatest  care  should  be  exercised 
)  transfer  the  fruit  without  dropping  it  or  throwing  it  any  distance, 
'his  operation  can  be  accomplished  with  little  or  no  injury  either  by 
olding  the  fruit  back  with  the  arm  or  hands  in  emptying  or  by  using 
canvas  cloth  to  hold  the  fruit  back,  so  as  to  allow  it  to  roll  out  easily 
ad  gently  from  the  box  into  the  hopper. 

Considerable  injury  is  often  caused  by  carelessly  emptying  or 
irtually  throwing  the  fruit  from  the  field  box  into  the  hopper  and 
y  the  use  of  hoppers  that  are  altogether  too  large.  Not  only  should 
le  utmost  care  be  exercised  in  placing  the  fruit  in  the  hopper,  but 
le  hopper  itself  should  be  kept  absolutely  free  from  twigs,  gravel, 
larp  edges,  or  protruding  nails  that  would  injure  the  fruit  placed 
1  it.  Formerly  very  large  hoppers  were  used,  frequently  holding  a 
^agonload  or  more  of  fruit,  the  grading  being  done  at  the  lower  end 
f  the  hopper  before  the  fruit  passed  to  the  sizing  machine.  This 
^pe  of  equipment,  however,  has  been  almost  entirely  replaced  by  the 
[naUer  hopper  and  canvas  or  roller  conveyer  belts  for  grading. 

WASHING  AND  CLEANING. 

In  many  sections  of  the  Gulf  coast  region  where  citrus  fruits  are 
rown,  the  washing  or  cleaning  of  the  fruit  prior  to  packing  is  abso- 
itely  necessary,  in  order  to  remove  the  sooty-mold  fungus  which  fol- 
)ws  the  attacks  of  the  white  fly  and  other  insects.  Washing  will  con- 
inue  to  be  one  of  the  necessary  handling  operations  until  the  growers 
ake  the  necessary  steps  to  control  the  white  fly  in  citrus  groves  and 
3  grow  clean,  bright  fruit.  If  it  were  possible  to  do  away  with 
''ashiug  entirely,  a  great  deal  of  decay  occurriag  m  citrus  fruits  in 
ransit  and  while  being  held  on  the  market  could  be  prevented.  There 
J  little  or  no  question  that  if  the  losses  resulting  from  the  washing 
nd  drying  operations  could  be  saved,  the  expense  of  time  and  money 
ecessary  to  grow  clean  fruit  would  be  more  than  compensated  for.^ 

1  For  information  regarding  the  conirof  of  the  wliite  fly  and  other  insects  which  attack  citrus  fruits,  wTite 
t  the  Bureau  of  Entomology,  Department  of  Agriculture,  Washington,  D.  C.  The  agricultural  experiment 
ations  located  in  the  States  where  citrus  fruits  are  grown  will  furnish  bulletins  and  information  in  refer- 
ice  to  the  control  of  insects. 
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However,  if  the  fruit  is  in  such  condition  that  it  has  to  be  washed, 
it  is  essential  that  every  precaution  be  taken  to  perform  this  opera- 
tion in  such  a  way  as  to  inflict  as  httle  injury  as  possible  on  the  fruit 
as  it  passes  through  the  washing  machine.  Washing  and  drying  are 
the  most  complicated  processes  through  which  the  fruit  is  put  in  a 
packing  house,  and  these  combined  operations  involve  a  great  deal  of 
extra  handling,  which  furnishes  additional  opportunities  for  mechan- 
ical injuries.  Extensive  investigations  have  shown  that  the  decay 
in  packed  fruit  is  largely  due  to  injuries  received  or  aggravated 
during  the  operations  of  washing  and  drying,  and  the  bad  effects 
following  washing  are  due  not  so  much  to  actual  injuries  made  in 
passing  fruit  through  the  machine  as  to  the  inoculation  of  injured  and 
bruised  spots  with  fungous  spores  through  the  agency  of  dirty  and 
infected  water.  Injuries  made  in  the  grove  or  in  other  operations 
of  handling,  or  injuries  made  as  the  fruit  passes  through  the  machin- 
ery, are  aggravated  by  the  addition  of  moisture,  especially  when  the 
water  is  not  clean. 

The  three  main  causes  of  decay  following  the  washing  and  drying 
operations  are  (1)  dirty  and  infected  water  in  the  soaking  tank, 
(2)  poorly  constructed  or  operated  washing  machinery,  and  (3)  the 
slow  or  but  partial  drying  of  the  fruit  under  unfavorable  climatic 
conditions.  The  first  can  largely  be  obviated  by  the  proper  handling 
of  the  fruit  in  the  field  and  in  hauling,  so  as  to  bring  it  to  the  washer 
in  sound,  uninjured  condition,  and  by  frequently  changing  the  water 
in  the  washing  tank,  or  by  the  elimination  of  the  washing  tank  entirely 
where  possible  and  the  substitution  of  a  spray  before  the  fruit  reaches 
the  washing  machine,  in  addition  to  the  spraying  of  it  as  it  goes 
through  or  over  the  brushes.  Where  the  fruit  is  badly  covered  with 
sooty  mold,  a  soaking  tank  is  almost  a  necessity.  Where  used,  the 
water  should  be  changed  frequently,  at  least  two  or  three  times  a  day. 
No  definite  or  particular  make  of  washing  machine  can  be  recom- 
mended, but,  in  general,  the  following  points  and  requirements 
should  be  kept  in  mind: 

The  fruit  should  be  constantly  in  plain  sight  while  going  through  the  washing 
machine;  there  should,  be  no  pressure  or  weight  on  top  of  it  or  any  considerable  pressure 
laterally,  the  cleaning  being  done  entirely  by  the  weight  of  the  fruit  itself  in  passing 
over  the  brushes  or  other  cleaning  devices  (fig.  6). 

There  should  be  little  or  no  opportunity  for  the  fruits  to  tumble  over  or  rub  against 
one  another. 

It  is  essential  that  the  machine  be  kept  thoroughly  clean  and  free  from  twigs, 
protruding  nails,  or  anything  of  that  sort  that  would  injure  fruit  going  through  it. 

After  having  selected  a  machine  of  the  type  fulfilling  as  nearly  as 
possible  these  requirements,  the  amount  of  injury  incurred  in  wash- 
ing will  depend  largely  upon  its  operation  and  upkeep.  Frequent 
inspection  of  the  machine  is  desirable,  in  order  that  the  worn-out 
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brushes  may  be  replaced  with  new  ones.  Without  such  inspection 
from  time  to  time,  some  little  thing  may  get  out  of  order  that  will 
cause  an  enormous  amount  of  injury  and  consequent  decay  of  fruit. 


DRYING. 


After  the  fruit  has  been  washed,  it  may  be  run  through  dry  brushes 
or  directly  to  a  drier  or  to  drying  racks.  Of  late,  most  of  the  packing 
houses,  at  least  the  larger  ones,  have  substituted  artificial  driers  for 
the  drying  racks  so  common  a  few  years  ago.  A  drying  rack,  if  prop- 
erly handled  and  placed,  may  from  some  standpoints  be  satisfactory. 


Fig.  6.— a  type  of  washer  in  common  use  for  cleaning  citrus  fruits. 

[f  placed  outside  of  the  packing  house,  drying  can  be  done  only 
luring  favorable  weather.  To  place  the  drying  rack  inside  the  house 
means  the  elevation  of  the  fruit  a  considerable  distance  and  the  rolling 
di  this  fruit  down  rather  steep  gravity  runs.  It  is  almost  impossible 
bo  keep  such  devices  free  from  splinters  and  to  handle  the  fruit  on 
them  without  inflicting  more  or  less  injury. 

The  artificial  driers  now  in  use  are  open  to  somewhat  the  same  ob- 
jection, in  that  they  do  not  do  satisfactory  work  under  the  most  un- 
favorable climatic  conditions  or  during  prolonged  periods  of  rainy 
w^eather.     Great   improvements   in  driers,  however,  are  constantly 
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being  made,  and,  where  properly  handled,  more  satisfactory  work 
can  be  obtained  with  artificial  driers  than  with  the  ordinary  drying 
racks.  These  driers  are  usually  made  in  the  form  of  a  long  box, 
through  which  the  fruit  is  carried  on  roller  conveyers  one  or  more 
times.  The  drying  is  accomplished  by  forcing  a  considerable  volume 
of  air  through  this  box  either  from  one  end  or,  more  commonly,  from 
several  points  along  the  sides  or  top  or  through  the  bottom  of  the 
drier,  in  order  to  distribute  the  air  more  evenly.  Under  dry,  sun- 
shiny conditions,  the  ordinary  air  usually  serves  the  purpose,  but 
during  cloudy  and  rainy  weather  it  is  necessary  to  heat  the  air  some- 
what, in  order  to  accomplish  thorough  drying  during  the  time  the 
fruit  is  passing  through  the  drier.  Under  very  unfavorable  climatic 
conditions,  such  as  occur  frequently  during  the  harvesting  and  picking 
season,  it  is  exceedingly  difficult  to  do  thorough  drying,  even  with 
warm  or  heated  air. 

It  is  of  the  greatest  importance  that  the  fruit  be  thoroughly  and 
quickly  dried.  The  blue-mold  spores  require  moisture  for  germina- 
tion, and  if  the  fruit  is  left  for  any  length  of  time  in  a  moist  condition, 
or  if  packed  while  still  wet,  ideal  conditions  for  the  germination  of 
these  spores  are  provided,  and  if  any  of  the  oranges  are  injured  decay 
is  certain  to  result. 

GRADING. 

The  fruit  is  usually  run  on  to  grading  belts  directly  from  the  drier. 
These  grading  belts  may  be  either  of  canvas  or  in  the  form  of  roller 
conveyers  which  keep  turning  the  fruit  as  it  passes  before  the  graders. 
In  order  to  do  grading  properly,  it  is  necessary  to  have  good  light. 
This  point  can  hardly  be  overemphasized,  as  one  of  the  most  common 
mistakes  in  building  a  packing  house  is  to  provide  insufficient  light  for 
grading.  Generally  speaking,  there  are  no  uniform  rules  for  grading 
oranges  and  grapefruit  in  Florida,  and,  as  a  rule,  only  two  classes  are 
made — brights  and  russets.  In  the  bright  class,  or  first  grade,  is 
placed  all  bright,  well-colored  fruit,  while  the  second  grade,  or  russet, 
is  usually  composed  of  fruit  more  or  less  affected  by  the  work  of  the 
rust  mite,  by  melanose,  or  by  other  skin  blemishes.  The  finest  of 
the  brights  may  be  packed  as  ''Fancy"  or  some  of  the  brightest 
russets  may  be  labeled  ''Golden."  Sometimes,  however,  similar 
grades  of  fruit  from  different  packing  houses  may  be  sold  under  entirely 
different  grade  names.  The  tendency  now  is  to  establish  more  uni- 
form regulations  regarding  grading,  to  market  certain  grades  under 
established  brands,  and  never  to  ship  under  such  brands  any  but 
fruit  coming  up  to  the  specified  grade. 

The  grading  of  the  fruit,  however,  is  entirely  without  reference  to 
the  size  of  the  fruit.  Whatever  grades  are  made  or  established,  it  is 
of  the  greatest  importance  that  the  grading  rules  be  strictly  adhered 
to  and  that  the  first  grade  contain  no  fruit  except  such  as  is  clean  and 
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free  from  blemish  and  which  comes  up  to  the  first-grade  require- 
ments in  every  way.  If  there  exists  any  doubt  regarding  the  grade 
in  which  the  fruit  is  to  be  placed,  it  is  preferable  to  place  it  in  a 
lower  rather  than  in  a  higher  grade.  The  uniformity  of  grading  and 
the  dependability  of  grades  do  much  to  establish  the  reputation  of 
particular  brands  on  the  market.  Good  grading  goes  hand  in  hand 
with  good,  careful  work  in  the  other  operations  of  harvesting  and 
handling. 

SIZING. 

In  equipping  a  packing  house,  separate  sizers  are  usually  provided 
for  each  grade  and  one  bin  for  each  size  of  a  grade.  After  the  fruit 
is  properly  graded  it  continues  on  either  canvas  or  roller  conveyer 
belts  to  the  mechanical  sizers  and  thence  into  the  packing  bins. 
The  sizers  should  be  selected  primarily  with  reference  to  the  accuracy 
of  sizing  and  the  ease  with  which  the  fruit  is  handled,  and  great  care 
should  be  exercised  in  constructing  and  arranging  the  bins  to  guard 
both  against  long  drops  from  the  sizer  to  the  bin  and  the  piling  up  of 
fruit  in  the  portion  of  the  bin  next  to  the  sizer  to  such  an  extent  as 
to  interfere  with  the  proper  sizing  of  the  fruit.  Accuracy  in  sizing 
is  of  great  importance  in  determining  the  appearance  of  the  pack  and 
the  price  paid  for  the  fruit  at  the  market  end.  Good  fruit,  uniformly 
well  graded  and  sized  and  in  sound  condition,  soon  gains  a  reputation 
for  soundness,  quality,  and  dependability  that  commands  for  it  the 
highest  market  price  throughout  the  season. 

PACKING. 

Good  packing  involves  both  science  and  art.  Next  to  soundness 
and  keeping  quality,  the  appearance  and  attractiveness  of  the  pack 
are  the  greatest  factors  in  determining  the  market  price  of  fruit, 
and  it  is  therefore  of  the  greatest  importance  that  this  part  of  the 
handling  operations  be  carefuUy  and  efficiently  supervised.  During 
the  last  few  years  attempts  have  been  made  to  put  up  what  are 
called  bulge  or  high  packs,  as  against  the  former  practice  of  putting 
up  a  pack  that  was  practically  flat  and  even  with  the  ends  of  the  box. 
While  a  high  pack  is  desirable,  at  least  from  a  marketing  standpoint, 
there  are  certain  features  and  methods  of  procuring  such  a  pack  that 
should  be  kept  clearly  in  mind.  Oftentimes  the  fruit  is  packed 
loosely  in  the  box,  the  last  layer  protruding  considerably  above 
both  ends  and  sides  of  the  packing  box,  the  bulge  being  obtained  by 
squeezing  the  fruit  down  at  the  ends  when  nailing  on  the  cover. 
However,  even  though  the  fruit  may  have  the  desired  appearance  at 
the  time  it  is  loaded  into  the  car,  it  settles  in  transit  and  when  it  arrives 
on  the  market  the  box  is  slack  and  has  a  very  poor  appearance.  The 
squeezing  of  the  fruit  down  into  the  ends  of  the  box  by  means  of 
the  cover  also  results  in  a  great  deal  of  injury  and  decay  in  transit. 
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The  best  pack  for  all  purposes  is  a  firm,  moderately  high  one,  all  of 
the  fruit  being  packed  in  tightly  from  bottom  to  top.  After  some 
experience  the  packer  will  have  no  difficulty  in  securing  the  desired 
bulge  with  this  firm  pack.  If  the  fruit  throughout  is  firmly  and 
tightly  packed  and  it  remains  in  sound  condition,  the  pack  will  not 
become  slack  in  transit,  as  is  the  case  where  the  fruit  is  rather  loosely 
packed  in  the  bottom  of  the  box. 

Considerable  injury  is  done  by  dragging  the  oranges  around  in 
the  bins  and  tossing  the  off  sizes  into  neighboring  bins.  Every 
packer  should  wear  a  glove,  at  least  on  the  hand  which  picks  up  the 
fruit,  so  as  to  avoid  finger-nail  scratching.  The  packing  bin  should 
be  thoroughly  padded  and  kept  free  from  dry  twigs  and  other  trash, 
and  the  drop  from  the  sizer  to  the  bin  should  be  the  shortest  possible. 

In  the  packing  of  citrus  fruits,  each  fruit  is  wrapped  in  thin  wrap- 
ping paper,  different  sizes  of  paper  being  used  in  accordance  with  the 
size  of  the  fruit  being  packed.  In  wrapping  citrus  fruits  preparatory 
to  packing,  the  stem  should  always  be  placed  in  the  twist  of  the  paper 
and  the  fruit  should  be  tightly  wrapped  in  such  a  manner  that  the 
paper  will  not  fall  off  from  the  fruit  when  taken  out  of  the  box, 
without  being  removed  by  hand.  Poor  wrapping  and  inattention 
to  placing  the  stem  of  the  fruit  in  the  twist  are  but  another  sign  of 
careless  work  and  inefficient  management.  The  name  of  the  grower, 
association,  or  marketing  organization,  with  its  brand  or  trade  mark, 
is  very  frequently  printed  on  the  wrapping  paper.  Some  houses  pack 
all  but  the  bottom  and  top  layers  in  plain  papers,  using  the  paper 
with  the  brand  printed  on  it  only  for  the  top  and  bottom  layers.  It 
would  seem,  however,  to  be  more  consistent  and  preferable  to  use 
the  printed  paper  throughout  the  package,  if  at  all.  The  usual  sizes 
of  round  oranges  run  from  96  to  288,  the  more  common  sizes  being  I 
126,  150,  176,  200,  and  216  to  the  box.  Figure  7  gives  a  diagram- 
matic representation  of  the  method  of  placing  the  fruits  of  various 
sizes  in  the  packing  box.  The  arrangement  as  shown  in  the  box 
end  to  the  left  is  that  for  the  first  or  the  bottom  layer;  the  one  on 
the  right  is  the  second  layer,  which  is  placed  on  top  of  the  first.  The 
third  layer  is  the  same  as  the  first,  and  the  fourth  the  same  as  the 
second,  and  so  on. 

Figure  8  gives  a  diagrammatic  illustration  of  the  method  of  packing 
grapefruit  of  the  different  sizes,  with  the  arrangement  of  fruits  in  each 
layer,  the  number  of  layers  in  each  end,  and  the  approximate  diameters 
as  ordinarily  used.  Certain  sizes  are  oftentimes  packed  differently 
from  the  arrangement  shown  in  the  diagram,  the  packs  here  illus- 
trated being  the  ones  more  commonly  used  and  preferred  at  the 
present  time.  The  sizes  and  number  of  grapefruit  in  a  box  may  vary 
from  18  to  96,  the  most  common  sizes  usually  running  46,  54,  64,  and 
80  to  the  box.     The  diameters  given  both  for  oranges  and  grapefruit 
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are  average  diameters  only,  these  being  varied  somewhat  in  accord- 
ance with  the  shape  of  the  fruit  and  the  tightness  of  pack  desired. 
The  boxes  commonly  used  for  either  oranges  or  grapefruit  contain 
a  space  of  almost  exactly  2  cubic  feet,  the  outside  measurements 
approximating  12 J  by  12 J  by  27  inches. 

80sj  diameter  4ii  inches  I  4  layers.    96s;  diameter  4  Inchesj  4  layers.    1 128|  diameter  Silnchesj  4  layers. 


sxxx 

rxxx: 

10  fruits.    Lay-    10  fruits.    Lay-      12  fruits.    Lay-   12  fruits.    Lay-  14  fruits.    Lay-   14  fruits.    Lay- 
ers 1  and  3.        ers  2  and  4.            ers  1  and  3.         ers  2  and  4.  ers  1  and  3.         ers  2  and  4. 

126si  diameter  3iinches|  Slayers.     1 50s| diameter 3 inches j  Slayers.  176s; diameter  21  inches;  Slayers. 

r 


13  fruits.    Lay-    12  fruits.    Lay-    15  fruits.    Lay-    15  fruits.    Lay-    18  fruits.    Lay-    1 7  fruits.    Lay- 
ers 1,3,  and  5.        ers  2  and  4.  ers  1,3,  and  S.        ers  2  and  4.         ers1,3,  andS.       ers  2  and  4. 

200s;  diameter  21  inches;  5  layers.    21 6s;  diameter  24 inches;  6  layers.    252s;  diame'er  21  inches;  6  layers. 


'xxxx 

XXX) 

AW 
?AV 

20  fruits.    Lay-    20  fruits.    Lay-    18  fruits.    Lay-    18  fruits.    Lay-    21  fruits.    Lay-    21  fruits.    Lay- 
ers 1,3,  and  5.       ers  2  and  4.  ers  1,3,  and  5.      ers  2, 4,  and  6.       ers  1,3,  and  5.       ers2, 4,  and6. 

288s;  diameter  2i inches;  6  layers.    324s;  diameter  2  inches;  6  layers. 


me 

"xJiiCT 

fxxxy 

oooo 

24  fruits.    Lay-    24  fruits.    Lay-    27  fruits     Lay-  2  7  fruits.    Lay- 
ers 1,3,  and  5.      ers  2. 4,  and  6.       ers1,3,andS.     ers  2, 4,  and  6. 
Fig.  7.— Diagrams  illustrating  the  arrangement  and  methods  of  packing  sweet  or  round  oranges  of 
different  sizes  in  layers  in  standard  boxes.    The  number  of  fruits  and  the  approximate  diameter  of 
each  fruit  in  the  box  and  the  number  of  layers  in  each  end  are  given  above  each  diagram.    The 
number  of  fruits  in  each  layer  is  shown  below  the  diagram. 

SIZING  AND  PACKING  MANDARIN  ORANGES. 

Tangerines,  mandarins,  and  King  and  Satsuma  oranges  are  usually 
packed  in  half  boxes,  or  ''straps."  The  sizes  for  these  fruits  usually 
run  from  48  to  216,  the  most  common  sizes  being  intermediate 
between  these  two.  Figure  9  illustrates  the  arrangement  of  various 
sizes  of  these  fruits  in  packing.  There  is  some  variation  in  different 
sections,  of  course,  in  the  method  of  packing  these  sizes,  the  arrange- 
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ments  illustrated  being  the  ones  in  most  common  use.  In  shipping, 
two  of  these  boxes  are  usually  strapped  together  and  loaded  the  same 
as  one  box  of  round  oranges  or  grapefruit. 

In  the  Mobile  section  of  Alabama  and  other  districts  of  the  Gulf 
coast  where  Satsuma  oranges  are  grown  on  a  considerable  scale,  more 
attention  is  being  given  to  the  development  of  distinctive  Satsuma 
packs.  The  methods  of  packing  Satsuma  oranges  in  the  sections 
outside  of  Florida  are  very  similar  to  those  illustrated  for  mandarin 
oranges.  Practically  the  same  box  is  used,  one  measuring  approxi- 
mately 12  by  6  by  24  inches  inside  measurement  and  having  a  capacity 

28s!  diameter  6  inches;  3  layers.    36s|  diameter  5i  inches!  4  layers.    46s;  diameter  5  inches;  5  layers. 


5    fruits.     Lay-    4  fruits.    Lay-    4  fruits.     Lay-    5  fruits.    Lay-      5  fruits.    Lay-    4  fruits.    Lay- 
ers 1  and  3.  er  2.  ers  1  and  3.  ers  2  and  4.         ers1,3,and5.        ers2and4. 


64s{  diameter  4i  inches;  4  layers.    70s!  diameter  4i  Inches;  5  layers. 


54s !  diameter  M  inches!  6  lay 

m 


OOO 

ooo 

OOO 

oo 
oo 

4    fruits.     Lay-    5  fruits.    Lay-  8  fruits.      Lay-    8   fruits.     Lay-     9    fruits.    Lay-    4  fruits.    Lay- 
ers If  3,  and  5.       ers  2, 4,  and  6.       ers  1  and  3.         ers  2  and  4.         ers  1,3,  and  5.         ers  2  and  4. 

80s!  diameter  4J  inches;  4  layers.    96s!  diameter  4  inches;  4  layers. 


10  fruits.    Lay- 
ers 1  and  3. 


10  fruits.    Lay 
ers  2  and  4. 


1 2  fruits.    Lay- 
ers 1  and  3. 


1 2  fruits.    Lay- 
ers 2  and  4. 


Fig.  8. — Diagrams  illustrating  the  arrangement  and  methods  of  packing  grapefruit  of  different  sizes  in 
layers  In  standard  boxes.  The  number  of  fruits  and  the  approximate  diameter  of  each  fruit  in  the 
box  and  the  number  of  layers  in  each  end  are  given  above  each  diagram.  The  number  of  fruits  in 
each  layer  is  shown  below  the  diagram. 

of  1  cubic  foot.  The  arrangement  of  the  packs  is  essentially  the 
same,  the  principal  difference  being  that  the  sizes  generally  run 
about  one-quarter  inch  larger  than  those  given  in  figure  9.  This 
necessitates  somewhat  tighter  packing  and  tends  to  give  the  pack  a 
considerable  bulge.  In  addition  to  the  packs  illustrated  in  figure  9, 
packs  with  240  and  288  fruits  to  the  box  are  used  to  some  extent. 
The  fruits  in  the  240  pack  have  a  diameter  of  2^  inches  and  are  packed 
4  and  4  in  six  rows  of  five  layers.  In  the  288  pack  the  oranges 
having  a  diameter  of  approximately  2J  inches  are  packed  4  and  4  in 
six  rows  of  six  layers. 
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NAILING. 


Many  modem  packing  houses,  especially  the  larger  ones,  have 
installed  roller  conveyers  or  some  other  conveyer  device  for  carrying 
the  packed  box  from  the  packer  to  the  nailing  bench.  Where  these 
are  provided,  all  that  the  packer  has  to  do  is  to  remove  the  box  from 
the  inclined  bench  holding  the  packed  box  to  the  conveyer  alongside. 


48s!  diameter  3'i  inches!  2  layers.    60s!  diameter  3h  inches!  3  layers.    76si  diameter  3i  Inches;  3  layers. 


^ 


12  fruits.    Lay-    12  fruits.    Lay-    10  fruits.    Lay-    10  fruits.    Lay-    13  fruits.    Lay-    12  fruits.    Lay- 
er 1.  er  2.  ers  1  and  3.  er  2.  ers  1  and  3.  er  2. 

90si  diameter  3  inches;  3  layers.  106si  diameter  2i  Inches;  3  layers.  120s!  diameter  2i  inches;  3  layers. 


■.  A  A  A  /  I  \  A  A  A^ 


15  fruits.    Lay-     15  fruits.     Lay-     18  fruits.    Lay-     1 7  fruits.    Lay-    20  fruits.    Lay-    20  fruits.    Lay- 
ers 1  and  3.  er  2,  ers  1  and  3.  er  2.  ers  1  and  3.  er  2. 

144s;diameter2|inches!  4  layers.  168s!  diameter  2a  inches!  4  layers.    1 96s!  diameter  2ilnches!  4  layers. 


18  fruits.    Lay-    18  fruits.    Lay-    21  fruits.    Lay-  21  fruits.    Lay-    25  fruits.    Lay-    24  fruits.    Lay- 
ers 1  and  3.         ers  2  and  4.  ers  1  and  3.  ers  2  and  4.  ers  1  and  3.  ers  2  and  4. 


216si  diameter,  2a  inches;.4  layers. 


^YYY^f  YxV  X 
sAAAAr^sAAA/ 


27  fruits.    Lay- 
ers 1  and  3. 


27  fruits.    Lay- 
ers 2  and  4. 


Fig,  9.— Diagrams  illustrating  the  arrangement  and  methods  of  packing  mandarins,  tangarines,  and 
King  and  Satsuma  oranges  in  layers  in  standard  half-size  boxes  or  straps.  The  number  of  fruits  and 
the  approximate  diameter  of  each  fruit  in  the  box  and  the  number  of  layers  in  each  end  are  given 
above  each  diagram.    The  number  of  fruits  in  each  layer  is  shown  below  the  diagram. 

The  cover  may  be  nailed  on,  either  with  or  without  the  use  of  a  press 
(fig.  10).  In  either  case  great  care  should  be  taken  in  putting  on  the 
cover  to  prevent  injury  to  the  top  layer  as  the  fruit  is  necessarily 
pressed  down  at  the  ends  and  the  sides.  If  the  center  of  the  box  and 
the  inside  edges  of  the  ends,  as  well  as  the  sides  of  the  box,  are  beveled, 
the  habihty  to  injury  in  putting  on  the  cover  is  very  much  decreased. 


22 


FARMERS     BULLETIN 


Formerly  all  the  boxes  were  bound  with  three  wooden  straps,  one 
around  each  end  and  one  around  the  middle.  While  these  still  are 
being  used  to  a  considerable  extent,  metal  straps  have  come  into 
quite  general  use.  These  straps  are  usually  nailed  on  three  sides 
when  the  box  is  made  up  and  looped  over  the  top  and  firmly  nailed 


Fig.  10.— a  box  press  used  for  putting  on  the  cover  of  a  packed  box  of  citrus  fruits. 

in  place  after  the  cover  has  been  put  on.     In  some  of  the  packing 
houses  the  end  straps  are  omitted  entirely. 


LOADING. 


It  is  of  great  importance  that  the  boxes  be  so  loaded  in  the  car  that 
there  will  be  no  shifting  or  breakage  in  transit.     The  fruit  is  often 
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loaded  either  on  end  or  on  the  side,  without  cleating  or  bracing.  A 
safer  and  better  method,  however,  is  to  load  all  boxes  on  end  two  tiers 
high  throughout  the  car.  The  most  common  loads  are  300,  330,  and 
360  boxes.  The  300  load  is  secured  by  loading  five  rows  acr6ss,  30 
boxes  long  and  2  boxes  high.  The  360  load  is  secured  by  loading  six 
rows  across,  30  boxes  long  and  2  boxes  high.  In  loading  330  boxes  in 
a  car  the  bottom  tier  is  the  same  as  with  360,  while  in  the  upper  tier 
some  of  the  boxes  are  usually  laid  on  their  sides  through  the  middle 
of  the  car.  Each  row  should  have  two  substantial  car  strips  nailed 
across  the  ends  of  the  boxes,  one  strip  being  shoved  tightly  up  against 
the  car  waU  on  one  side,  while  the  other  strip  on  the  same  row  of 
boxes  should  be  placed  tight  against  the  opposite  car  waU.  If  this 
method  is  used,  it  will  prevent  the  shifting  of  the  load  in  any  direction. 

CURING. 

In  some  citrus  sections  of  the  Gulf  coast  region  the  curing  or  hold- 
ing of  oranges  and  grapefruit  for  a  few  days  prior  to  packing  and 
shipping  is  still  practiced.  The  principal  arguments  in  favor  of  curing 
have  been  that  the  holding  of  the  fruit  for  a  considerable  time  in  the 
packing  house  will  permit  the  throwing  out  of  fruit  predisposed  to 
or  showing  decay  and  the  putting  up  of  a  tighter,  firmer,  and  more 
attractive  pack,  owing  to  the  greater  pHability  of  the  fruit.  The  argu- 
ments do  not  seem  to  be  well  founded  and  the  practice  itself  seems  to 
be  not  justified.  Both  investigational  and  commercial  results  have 
clearly  demonstrated  that  because  of  the  slow  development  and 
growth  of  the  blue-mold  fungus  the  decay  ordinarily  does  not  develop 
sufficiently  during  the  curing  period  to  be  distinguished  and  thrown 
out  by  the  graders.  Moreover,  delayed  fruit,  mechanically  injured 
almost  without  exception,  shows  considerably  more  decay  both  on  and 
after  arrival  at  the  market  than  similar  fruit  packed  and  shipped 
immediately.  As  regards  the  claim  that  wilting  or  curing  is  neces- 
sary in  order  to  put  up  a  tight,  firm  pack  without  injury,  practical 
experience  has  demonstrated  that  a  pack  fully  as  firm  and  as  attrac- 
tive in  appearance  can  be  put  up  the  same  day  the  fruit  is  picked 
from  the  tree.  The  holding  of  the  fruit  in  the  packing  house  during 
a  curing  period  permits  added  opportunity  for  infection  and  affords 
ideal  conditions  for  the  development  of  blue-mold  decay  in  transit 
and  at  the  market.  In  view  of  the  increased  decay  that  is  likely  to 
result  from  curing  and  the  entire  practicability  of  putting  up  with- 
out injury  a  tight,  firm  pack  without  wilting  or  curing,  aU  citrus 
fruits  except  lemons  and  perhaps  limes  should  be  shipped  as  soon  as 
possible  after  removal  from  the  tree. 

METHODS  OF  SHIPMENT. 

Citrus  fruits  from  the  Gulf  ^States  may  be  transported  by  several 
routes  and  under  as  many  methods  of  shipment.     The  great  bulk 
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of  the  fruit  from  Florida  and  the  other,  older  citrus  sections  in  the 
Gulf  States  is  shipped  by  rail  in  full  carload  lots  under  either  ventila- 
tion or  refrigeration.  Small  consignments  are  sometimes  forwarded 
either  by  express  or  by  freight  to  near-by  and  distant  markets  or  to 
assembhng  points  for  reshipment  either  by  rail  or  by  water.  Consider- 
able fruit  is  shipped  by  water  from  Jacksonville,  Savannah,  and  other 
Gulf  coast  ports  and  from  points  on  the  Mississippi  River  in  Louisiana. 

REFRIGERATION. 

Up  to  within  a  few  years,  practically  none  of  the  citrus-fruit  ship- 
ments from  Florida  were  carried  under  refrigeration.  The  prevaihng 
opinion  has  been  that  citrus  fruits  do  not  need  refrigeration,  espe- 
cially as  most  of  the  crop  is  moved  during  the  winter  months  when 
the  outdoor  temperatures  in  all  but  the  Gulf  States  are  low ;  so  low, 
in  fact,  that  the  problem  has  been  to  protect  the  fruit  against  freezing. 
In  order  to  avoid,  as  far  as  possible,  damage  by  freezing,  citrus  fruits 
are  now  almost  universally  transported  in  refrigerator  cars  whether 
under  ventilation  or  refrigeration.  < 

During  the  warmer  periods  of  the  shipping  season  and  during! 
periods  when  decay  is  unusually  heavy,  a  considerable  proportion  of 
the  shipments  are  now  iced.  The  shippers  generally  claim  that 
shipments  under  refrigeration,  especially  during  such  periods  as  are 
above  mentioned,  arrive  in  sufficiently  better  condition  to  more  than 
offset  the  added  cost.  There  is  little  or  no  question  regarding  the 
value  of  refrigeration  for  citrus  fruits  under  certain  conditions;  never- 
theless, there  are  certain  points  that  should  be  kept  clearly  in  mind. 

The  investigations  of  the  Department  of  Agriculture  have  con- 
clusively demonstrated  that  oranges  and  other  citrus  fruits  can  be 
transported  to  market  under  ventilation  with  the  minimum  amount 
of  decay,  even  during  periods  of  wami,  humid  weather,  provided 
sufficient  care  is  exercised  to  preserve  the  skin  of  the  fruit  in  a  sound, 
unbroken  condition.  The  use  of  refrigeration  in  transit  can  not  be 
depended  upon  to  offset  the  effects  of  rough  or  careless  handling. 
The  low  temperatures  secured  by  icing  may  arrest  or  retard  the 
development  of  decay  fungi  only  to  have  decay  develop  rapidly  after 
unloading  or  exposure  to  warmer  temperatures.  Thus,  while  the 
fruit  may  arrive  in  practically  sound  condition,  it  will  gain  a  repu- 
tation for  poor  market-holding  quality  if  it  has  been  injured  by 
careless  handling.  It  is  fuUy  as  important  in  the  long  run  that 
fruit  possess  good  keeping  quality  on  the  market  as  that  it  arrive 
in  sound  condition. 

It  should  also  be  k^pt  clearly  in  mind  that  the  cooling  of  the  fruit 
in  a  refrigerator  car  even  where  the  ice  bunkers  are  full  is  exceedingly 
slow.  Extensive  investigations  of  temperatures  of  citrus  fruits  in 
transit  under  various  methods  of  shipment  have  shown  that  it  takes 
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five  to  seven  days  for  the  ice  in  a  refrigerator  car  to  bring  the  tempera- 
ture of  all  of  the  fruit  in  the  car  down  to  a  point  where  ice  can  main- 
tain it.  During  the  first  part  of  the  journey  a  great  deal  of  the  fruit 
is  not  cooled  to  any  considerable  extent,  permitting  the  germination 
and  growth  under  very  favorable  moisture  conditions  of  blue-mold 
and  other  decay  organisms.  If  these  fungi  start  growth  and  devel- 
opment during  the  first  part  of  the  journey,  while  the  temperatures 
in  most  portions  of  the  car  are  relatively  high,  the  lowest  tempera- 
tures that  can  be  maintained  in  an  iced  car  will  not  entirely  retard 
further  growth  and  development. 

PRECOOLING. 

Precooling  is  the  term  employed  to  designate  the  quick  and  prompt 
cooling  of  fruits,  vegetables,  and  other  produce  prior  to  shipment. 
The  primary  object  of  precooling  is  obviously  the  delivery  of  perish- 
able produce  at  the  markets  in  a  fresher,  sounder,  and  more  whole- 
some condition  than  is  possible  under  either  ventilation  or  ordinary 
refrigeration.  If  precooling  properly  done  fails  in  this  respect  or 
does  not  bring  increased  returns  commensurate  with  the  extra  expense 
involved,  it  is  not  justifiable  from  a  commercial  or  any  other 
standpoint. 

As  already  pointed  out,  under  ordinary  refrigeration  the  rate  of 
cooling  is  exceedingly  slow,  the  ice  being  required  not  only  to  take  the 
heat  out  of  the  fruit  but  also  to  take  up  the  heat  leakage  through  the 
car  walls.  On  the  other  hand,  if  the  fruit  is  thoroughly  cooled  before 
shipment,  the  ice  has  only  to  maintain  low  temperatures  against  the 
leakage  of  warmer  air  through  the  car.  One  of  the  main  objects  of 
the  prompt  cooling  of  citrus  fruits  in  the  Gulf  States  is  to  prevent  the 
germination  of  blue-mold  spores  and  to  retard  or  arrest  the  devel- 
opment of  stem-end  decay.  While  blue  mold  will  continue  to  grow 
and  develop  at  temperatures  even  as  low  as  freezing,  spore  germina- 
tion takes  place  but  slowly  at  40°  F.  The  stem-end  decay  fungus 
grows  and  develops  but  slowly  at  temperatures  below  40°,  and  it  is 
not  very  active  at  temperatures  between  40°  and  50°  F.  The  bene- 
ficial effects,  therefore,  of  precooling  citrus  fruits  as  regards  decay  in 
transit  and  on  the  market  result  from  the  provision  and  maintenance 
of  low  temperatures  unfavorable  to  any  but  slow  germination  of 
fungous  spores  and  to  the  growth  of  fungi  such  as  cause  blue  mold 
and  stem-end  decay. 

Precooling,  like  refrigeration,  should  not  be  depended  upon  to 
overcome  the  injurious  effects  of  rough  and  careless  handling.  How- 
ever, during  the  citrus  shipping  season  there  oftentimes  occur 
periods  of  extremely  rainy,  warm,  and  unfavorable  weather  when 
fruits  are  not  only  unusually  tender  but  wheu  practically  every  injury 
results  in  decay.     The  problem  of  commercially  handling  citrus  fruits 
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SO  as  to  preserve  the  skin  of  the  fruit  in  a  sound,  unbroken  condi- 
tion is,  to  say  the  least,  under  such  conditions  most  difficult.  Where 
the  trees  are  thorny  and  full  of  dead  wood,  some  injury  is  bound 
to  occur,  either  through  high  winds  before  picking,  or  in  placing  the 
ladders,  or  in  removing  the  fruit  from  the  tree.  It  is  during  warm, 
moist  periods  that  stem-end  decay  is  frequently  most  severe. 
Refrigeration  in  transit  is  employed,  more  especially  when  fruit  has 
been  handled  under  unfavorable  weather  conditions,  to  retard  the 
growth  and  development  of  the  fungous  organisms  causing  decay. 
While  the  decay  on  arrival  has  been  somewhat  lessened  through  the 
use  of  refrigeration,  the  rapid  development  of  decay  after  the  arrival 
of  the  fruit  on  the  market  makes  refrigeration  sometimes  of  doubtful 
value. 

It  is  during  such  unfavorable  weather  conditions,  when  high  decay 
occurs  in  a  great  many  shipments,  and  during  the  warmer  weather 
toward  the  end  of  the  shipping  season  that  precooling  should  be  of 
greatest  value. 

Precooling  citrus  fruits  in  the  Gulf  States  had  not  been  attempted 
either  experimentally  or  commercially  prior  to  the  season  of  1913-14, 
although  it  has  had  considerable  commercial  application  in  the  citrus 
and  deciduous  fruit  districts  of  California  for  a  number  of  years. 
During  the  last  two  seasons  the  Department  of  Agriculture  has 
conducted  extensive  and  careful  investigations  of  the  relationship  of 
precooling  to  the  decay  of  Florida  oranges  in  transit  and  on  the 
market.  The  results  of  these  investigations  and  the  results  ob- 
tained in  commercial  plants  erected  prior  to  the  opening  of  the 
1914-15  season  indicate  that  precooling  is  a  valuable  aid  to  careful 
and  proper  handling  in  insuring  sound  condition  on  arrival  and  for  a 
period  of  about  10  days  after  arrival  at  the  market.  Proper  han- 
dling with  precooling  may  be  the  means  of  insuring  the  delivery  of 
sound  oranges  throughout  the  whole  shipping  season.  One  of  the  most 
difficult  problems  heretofore  has  been  that  of  uniformly  placing  the 
fruit  on  the  market  in  good,  sound  condition  and  the  establishing  of  a 
reputation  for  dependable  keeping  quality  throughout  the  seasoa 
Both  the  investigational  and  commercial  results  indicate  that  pre- 
cooling has  peculiar  application  in  the  transportation  of  citrus  fruits, 
especially  oranges,  from  the  Gulf  States,  particularly  in  view  of  the 
fact  that  during  the  greater  part  of  the  season  precooled  shipments 
can  be  forwarded  with  initial  icing  only.  During  about  three  months 
in  the  winter  the  maintenance  of  low  temperatures  in  transit  is 
entirely  practicable  by  thorough  precooling,  even  without  initial 
icing  or  icing  en  route.  Even  where  initial  icing  is  used  in  the  trans- 
portation of  precooled  shipments  the  combined  cost  of  precooling 
and  initial  icing  is  considerably  below  the  average  cost  of  full 
refrigeration. 
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In  general,  tnere  are  two  ways  of  doing  precooling,  the  car  or  the 
^^arehouse  method.  In  car  precooling  the  fruit  is  first  loaded  into 
I  refrigerator  car  ready  for  shipment,  after  which  cold  air  is  circu- 
ated  through  the  load,  forced  in  either  through  the  ice  bunkers 
)r  through  the  car  door.  In  the  warehouse  method  the  fruit 
s  first  cooled  in  the  warehouse  cooling  rooms  before  being  loaded 
nto  the  car  for  shipment.  Where  the  precooling  is  done  after  the 
iars  are  loaded,  cooling  can  not  be  commenced  until  the  car  is  fully 
oaded  and  transported  to  the  precooling  plant.  This  necessarily 
nvolves  some  delay  before  cooling,  such  delay,  if  considerable,  cor- 
'esponding  in  a  way  to  the  delayed  cooling  of  fruit  under  ordinary 
'efrigeration.  In  the  warehouse  type  of  plant  the  fruit  can  be  placed - 
n  the  cooling  rooms  as  soon  as  it  is  packed,  and  the  cooling  accom- 
)lished  with  less  delay.  As  a  rule,  the  cooling  is  more  uniform  in  a 
N^arehouse  plant  and  less  refrigeration  is  required  than  in  car  pre- 
cooling, as  there  is  less  leakage  through  the  walls  of  the  storage  house 
han  in  the  case  of  an  ordinary  refrigerator  car.  The  refrigeration  in 
I  warehouse  can  be  secured  either  by  the  use  of  an  ammonia  plant 
)r  from  a  mixture  of  ice  and  salt.  For  small  associations,  especially 
Nrhere  ice  can  be  obtained  at  a  reasonable  price,  ice  and  salt  plants 
ire  both  practical  and  probably  more  economical  than  the  more 
expensive  ammonia  plants.  In  this  system,  refrigeration  is  secured 
)y  drawing  the  air  through  the  bottom  of  an  insulated  tank  fiUed 
\rith  a  mixture  of  ice  and  salt.  The  temperature  of  the  air  after  it 
las  passed  through  this  mixture  will  depend  upon  the  percentage  of 
ialt  mixed  with  the  ice.  Air  is  forced  through  a  false  floor  in  the 
cooling  room  up  through  and  between  the  boxes  of  fruit  and  is  again 
;aken  back  to  the  ice  tanks  through  ducts  in  the  ceiling  of  the  cooling 
'oom.  This  type  of  plant  is,  as  far  as  equipment  is  concerned,  very 
nexpensive  and  is  especially  applicable  to  sections  where  the  shipping 
;eason  is  relatively  short  and  where  the  output  is  not  large  enough 
}0  justify  a  larger  and  more  expensive  ammonia  plant.  No  engineer 
s  required  for  its  operation,  as  any  man  with  ordinary  common 
;ense  can  operate  it  efficiently. 

Whatever  method  of  precooling  is  used,  it  is  essential  that  the 
ruit  be  cooled  as  promptly  as  possible  after  removal  from  the  tree 
md  that  the  cooling  be  thorough.  Any  considerable  delay  in  cooling 
)r  failure  to  cool  thoroughly  may  nullify  any  benefit  that  would 
•esult  if  the  precooling  had  been  done  promptly  and  thorouglily. 

COLD  STORAGE. 

Neither  oranges  nor  grapefruit  are  held  in  cold  storage  to  any  extent 
n  the  producing  districts  prior  to  shipment  to  the  markets.  Limited 
|u  an  titles  of  both  oranges  and  grapefruit  are,  however,  frequently 
placed  in  cold  storage  at  the  market  end.  The  success  with  which  sound 
Tuit  can  be  held  in  storage  depends  primarily  on  two  factors,  the 
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length  of  the  time  in  storage  and  the  temperature  at  which  it  is  held. 
Oranges,  grapefruit,  and  lemons  should  be  stored  at  temperatures 
considerably  above  32°  F.;  oranges  at  38°  to  40°,  lemons  at  about 
42°,  and  grapefruit  at  45°  to  50°.  Even  at  these  temperatures  the 
period  of  successful  storage  is  comparatively  short,  not  usually 
exceeding  two  months  and  frequently  not  more  than  a  month  or 
six  weeks.  Oranges  take  on  a  sort  of  brown  stain  in  storage,  in  addi- 
tion to  being  just  as  susceptible  to  serious  spotting  due  to  attacks  of 
CoUetotrichum  as  are  grapefruit  and  lemons.  This  spotting  is  mucb 
more  severe  at  low  temperatures,  particularly  32°  F.  It  almost 
invariably  develops  on  oranges  or  grapefruit  when  held  for  any  length 
of  time  at  32°,  or  even  on  fruit  held  at  more  favorable  tempera- 
tures too  long.  Frequent  inspection  should  be  made  of  fruit  in 
storage,  in  order  that  any  showing  signs  of  spotting  may  be  imme- 
diately removed  and  disposed  of. 
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DUCK  RAISING  is  conducted  successfully  both  as 
a  side  issue  on  general  farms  and  as  a  special 
business  on  a  large  scale.  The  Pekin  is  the  best 
breed  for  duck  farming.  Many  breeds  are  ver}^ 
ornamental  as  well  as  useful,  making  the  breeding 
of  real  interest  wherever  there  are  natural  facilides 
for  keeping  waterfowl. 

The  rearing  of  ducks  for  market  on  a  large  scale 
requires  extensive  capital  and  experience.  Young 
ducks  forced  for  rapid  growth  and  marketed  at  from 
8  to  12  weeks  of  age  are  called  "green"  ducks.  They 
weigh  from  4i/^  to  6  pounds  each  and  are  the  princi- 
pal source  of  income  on  commercial  duck  farms. 

A  location  on  a  stream  of  running  water  is  essen- 
tial for  the  best  results  in  duck  farming. 

The  market  for  ducks  is  usually  limited  to  the 
larger  cities,  and  the  demand  is  not  nearly  so  general 
as  the  demand  for  chickens,  while  the  market  for 
ducks'  eggs  is  even  more  limited. 
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NUMBERS  OF  DUCKS  IN  THE  UNITED  STATES 

ACCORDING  to  the  Federal  census  of  1920  there  were  2,817.624 
ducks  in  the  United  States  on  January  1  of  that  year,  vahied  at 
|3,3T3,966.  No  statistics  on  ducks  were  taken  in  the  1925  census. 
The  1920  census  shows  a  slight  decrease  in  numbers  from  the  pre- 
ceding census  of  1910,  indicating  that  the  production  of  ducks  in  the 
country  as  a  whole  is  not  quite  holding  its  own.  The  decrease  oc- 
curred in  the  Southern  States,  but  several  of  the  States  in  which 
ducks  are  raised  on  special  duck  farms  showed  an  increase  in  the 
number  kept.  California,  Massachusetts,  and  Colorado  showed  an 
increase  of  4,  7,  and  12  per  cent,  respectively.  New  York,  which 
contains  by  far  the  greatest  number  of  commercial  duck  farms, 
showed  no  change  in  the  number  of  ducks,  but  as  the  number  raised 
)n  commercial  farms  undoubtedly  increased  materially  during  that 
period  a  decrease  in  the  number  on  general  farms  must  have  occurred 
'o  offset  this  increase  on  duck  farms. 

Ducks  are  most  numerous  in  the  following  States,  arranged  accord- 
ng  to  their  production:  Iowa,  Illinois,  Pennsylvania,  New  York, 
Missouri,  Minnesota,  Tennessee,  Ohio,  South  Dakota,  Indiana,  and 
S'ebraska,  the  number  ranging  from  about  235,000  head  in  Iowa  to 
100,000  in  Nebraska.  There  are  about  the  same  number  of  ducks  as 
)f  geese  in  this  country,  and  only  about  three-fourths  as  many  ducks 
is  turkeys.  The  number  of  ducks  kept  in  proportion  to  the  total 
population  is  much  lower  in  the  United  States  than  in  most  other 
countries.  The  relative  number  in  Great  Britain,  Ireland,  and  New 
Zealand  is  several  times  larger  than  in  this  country.  The  duck  prod- 
icts  in  this  country  are  consumed  largely  by  the  foreign-bom 
population. 

BREEDS  OF  DUCKS 

There  are  11  standard  breeds  of  ducks  which  have  been  ad- 
mitted to  the  American  Standard  of  Perfection.  These  breeds 
may  be  divided  into  three  classes :  (1)  The  meat  class,  including  the 
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Pekin,  Aylesbury,  Muscovy,  Rouen,  Cayuga,  Buff,  and  Swedish; 
(2)  the  egg  class,  represented  by  the  Runner;  and  (3)  the  orna- 
mental class,  composed  of  the  Call,  the  Crested  AVhite,  and  the  Black 
East  India.  Many  farms  in  the  South  and  the  Middle  West  keep 
ducks  of  mixed  breeding,  which  are  generall}^  small-sized,  poor 
layers,  and  undesirable  types  of  market  duck.  Except  the  Muscovy, 
all  our  economic  breeds  of  ducks  are  said  to  have  originated  from 
the  wild  Mallard. 


Fig.    1. — Pekin   drake 

THE  MEAT  CLASS 

THE   PEKIN 


The  Pekin  is  almost  the  only  breed  kept  by  American  commercial 
duck  farmers  wdio  make  a  specialty  of  producing  "  green  "  ducks ; 
it  is  also  the  most  popular  breed  on  general  farms.  Green  ducks  are 
ducklings  which  are  grown  rapidly  and  marketed  at  from  8  to  12 
w^eeks  of  age,  when  they  weigh  about  4i/^  to  6  pounds  apiece.  If 
not  sold  at  that  time  the  market  quality  of  their  flesh  depreciates, 
their  weight  decreases,  and  it  takes  several  weeks  to  get  them  back 
into  good  market  condition. 

The  Pekin  duck  (fig.  1)  originated  in  China  and  about  1873  was 
introduced  into  this  country,  where  it  soon  became  the  most  popular 
breed  on  commercial  duck  farms.  With  very  few  exceptions  all  the 
Pekins  in  this  country  are  descended  from  about  20  ducks.     The  in- 
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troduction  of  the  Pekin,  which  was  soon  followed  by  the  use  of 
artificial  incubation,  practically  marks  the  beginning  of  intensive 
commercial  duck -farming  in  the  United  States.  A  duck  of  this 
breed  has  a  creamy-white  plumage,  a  long,  broad,  and  deep  body, 
with  a  full  breast  and  deep  keel  (the  part  extending  backward  from 
the  breast).  The  color  of  the  skin  is  yellow,  the  shanks  and  toes 
should  be  reddish  orange,  and  the  bill  orange  yellow,  free  from  black. 
Standard  weights  of  the  adult  drake  and  duck  are  9  and  8  pounds, 
respectively.  The  Pekin  combines  utility  and  beauty  to  a  high  de- 
gree, and  the  ducks  kept  on  the  commercial  farms  are  very  uniform. 
They  are  hardy,  are  fair  layers,  practically  nonsitters,  and  are  espe- 
cially adapted  for  the  production  of  flesh.     They   are   timid   and 


Fig.  2. — Aylesbury  drake 


easily  frightened,  very  docile,  easily  confined  by  low  fences,  and 
well  adapted  for  either  commercial  duck  farming  or  as  a  side  issue 


on  general  farms. 


THE  AYLESBURY 


The  Aylesbury  duck  (fig.  2)  is  a  native  of  England,  in  which 
country  it  is  much  more  popular  than  the  Pekin.  It  is  a  large, 
white  duck  having  the  same  standard  weights  and  general  type  as  the 
Pekin,  but  its  body  carriage  is  nearly  horizontal.  This  breed  re- 
sembles the  Pekin  in  many  ways,  but  has  never  become  popular  in 
this  country,  although  it  was  used  before  the  introduction  of  the 
Pekin.  The  Aylesbury  ducks  kept  in  this  country  seem  to  be  less 
hardy  and  vigorous  than  the  Pekins,  but  are  adapted  for  use  on 


4  FARMEKS'  BULLETIN   697 


either  commercial  duck  farms  or  general  farms.     The  breed  has  pure 
white  plumage,  whereas  in  the  Pekin  it  is  creamy  white. 

THE   MUSCOVY 

There  are  two  standard  varieties  of  Muscovy  ducks,  the  white  and 
the  dark.  This  breed  originated  in  South  America  and  is  thought  to 
be  a  different  species  from  the  other  ducks  in  the  United  States, 
although  it  may  be  crossed  with  domestic  varieties  of  ducks,  pro- 
ducing hybrids  which  are  sometimes  fertile.  The  head  and  face  of 
the  Muscovy  (fig.  3)  are  partly  bare,  with  red,  rough,  carunculated 
skin.  It  has  a  long,  broad  body,  with  greater  breadth  but  less  depth 
and  less  keel  development  than  the  Pekin.  The  drake  should  be  at 
least  one-third  larger  than  the  duck,  as  the  standard  weight  of  the 


Fig.    3. — White   Muscovy   drake 

adult  drake  is  10  pounds  and  that  of  the  duck  T  pounds.  The  white 
variety  has  pure  white  plumage,  pale  orange  or  yellow  legs,  and  a 
pinkish,  flesh-colored  beak.  The  breast,  body,  and  back  of  the  dark 
Muscovy  are  a  lustrous  blue  black,  broken  with  some  white.  The 
wing  coverts  are  also  a  lustrous  blue  black  with  splashes  of  white, 
and  the  tail  is  black.  The  bill  is  pink,  shaded  with  horn,  and  the 
legs  may  be  yellow  or  a  dark,  leaden  color. 

Muscovy  ducks  are  not  well  adapted  for  commercial  duck  farming, 
as  they  are  only  fair  layers,  and  thev  are  not  well  suited  for  market- 
ing because  of  the  difference  in  size  of  the  duck  and  the  drake. 
Moreover,  they  are  good  fliers  and  can  readily  fly  over  ordinary 
poultry  fences.  However,  the  breed  is  a  wide  forager,  requires  very 
little  care,  is  not  so  noisy  as  the  Pekin,  and  can  be  kept  with  fair 
success  on  general  farms. 
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THE  BOUEN 


The  Rouen  duck  (fig.  4)  derives  its  name  from  the  city  of  Rouen, 
in  northern  France,  and  was  probably  derived  from  a  similar  type  of 
common  or  native  duck  by  selection.  In  shape  and  type  this  breed 
is  similar  to  the  Pekin,  and  it  has  the  same  size  and  standard  weights. 
The  eyes  are  dark  brown,  and  the  head  and  upper  part  of  the  neck 
of  the  male  are  green,  with  a  white  ring  around  the  neck,  while  the 
back  is  gray  mixed  with  green  near  the  neck,  shading  into  a  lustrous 
green  near  the  tail.  The  lower  part  of  the  body  is  gray,  and  the 
breast  is  claret  colored.     The  tail  and  wings  are  gray  and  brown, 


Fig.  4. — Roueu  duck 


mixed  with  some  green,  while  the  wings  have  a  wide,  purple  bar 
with  narrow,  white  bars  on  each  side  of  the  purple,  which  are  ex- 
posed when  the  wing  is  folded.  The  shanks  and  toes  are  an  orange 
or  orange-brown  color.  The  duck  is  barred  on  the  wings  similarly 
to  the  drake,  but  the  color  of  the  plumage  of  her  body  is  brown, 
with  penciling  in  all  sections.  This  breed  has  very  handsome  mark- 
ings but  does  not  make  so  desirable  a  market  duck  as  the  Pekin  or 
Aylesbury,  as  it  does  not  mature  so  quickly,  and  besides  has  dark- 
colored  pinfeathers.  It  is  not  adapted  to  conditions  of  commercial 
duck  farming,  but  is  suitable  for  use  by  the  fancier  or  by  the  general 
farmer. 
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THE    CAYUGA 


The  Ca^iiga  duck  derives  its  name  from  Cayuga  County,  N.  Y., 
where  it  probably  was  developed  about  1850.  It  resembles  the  Pekin 
in  shape,  but  the  standard  weight  is  1  pound  lighter.  The  Cayuga 
is  a  good  market  duck,  but  it  is  not  widely  distributed,  and,  because 
of  its  dark  plumage,  it  is  not  so  good  a  market  duck  as  the  Pekin. 
The  Cayuga  duck  is  a  fair  layer  and  may  be  raised  with  success  on 
general  farms.  The  plumage  is  a  greenish  black  in  all  sections  of 
the  body,  except  that  the  drake  may  have  brown  flight  feathers;  the 
eyes  are  dark  brown;  and  the  shanks  and  toes  are  black  or  dark 
slate  color. 


THE    BUFF 


The  Buff  duck,  more  commonly  called  the  Buff  Orpington,  origi- 
nated in  England  and  was  not  admitted  to  the  American  Standard 
of  Perfection  until  1915.  It  is  said  to  have  been  produced  by  cross- 
ing the  Runner,  Aylesbury,  Eouen,  and  Cayuga.  Standard  weights 
are  1  pound  lighter  in  each  class  than  the  Pekin.  It  has  been  de- 
veloped in  England  for  the  production  of  eggs  and  is  a  good  pro- 
ducer, and  also  makes  a  fair  market  or  table  duck.  The  breed  has 
not  been  bred  much  in  this  country  but  has  qualities  which  would 
make  it  a  good  duck  to  keep  on  general  farms  for  both  eggs  and  meat 
production  if  it  were  improved.  The  Buff  has  good  length  of  body, 
which  is  broad,  deep,  and  well  rounded.  The  plumage  is  an  even 
!!4iade  of  rich,  fawn  buff,  except  the  head  and  the  upper  portion  of  the 
neck  in  the  drake,  which  should  be  seal  brown. 


THE   BLLT:    SWEDISH 


The  Blue  Swedish  duck  probably  originated  in  Germany,  although 
blue  ducks  are  found  in  several  other  European  countries.  The 
breed  resembles  the  Pekin  in  type,  but  is  smaller,  with  the  same 
standard  weights  as  the  Cayuga,  except  that  both  the  young  drake 
and  the  young  duck  are  one-half  pound  lighter  than  in  that  breed. 
The  plumage  of  the  Blue  Swedish  is  blue  in  all  sections,  except  that 
it  has  a  white  bib  on  the  neck  and  the  two  main  flight  feathers  are 
pure  white.  This  breed  is  not  widely  distributed  in  this  country 
and  is  not  so  well  adapted  for  commercial  purposes  as  a  white  duck; 
however,  it  is  a  fair  variety  for  use  on  general  farms. 


THE  EGG-LAYING  CLASS 
THE   RUXNER 


The  Eunner,  commonly  called  the  Indian  Runner,  received  its 
name  from  its  supposed  introduction  from  East  India,  but  the  evi- 
dence appears  to  show  that  it  is  a  selected  type  of  a  duck  which 
was  common  in  Belgium  and  Holland.  There  are  three  standard 
varieties  of  Runner  ducks — the  Fawn  and  White,  the  White,  and 
the  Penciled.  The  Fawn  and  White  is  fawn  or  gray  and  white, 
with  a  white  neck  and  a  line  of  white  running  up  to  the  eyes  and 
extending  around  the  bill.    The  back  and  shoulders  are  fawn,  and  the 
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upper  part  of  the  breast  and  wings  are  fawn,  but  the  lower  part  is 
white.  The  breast  is  full;  the  body  is  long  and  narrow,  sloping 
gradually  into  the  neck,  and  is  carried  erect,  with  no  indication  of 
a  keel,  the  body  resembling  somewhat  that  of  a  penguin  in  shape. 
The  shanks  and  toes  are  orange-red,  and  the  bill  of  the  young  drake 
is  yellow,  later  becoming  greenish-yellow,  while  a  young  duck  has 
a  yellow  bill  spotted  with  green^  which  later  becomes  a  dull  green. 
The  plumage  of  the  White  variety  (fig.  5)  is  pure  white  in  all  sec- 
tions. The  bill  is  yellow  and  the  shanks  and  toes  are  orange.  The 
color  of  the  Penciled  variety  (fig.  6)  resembles  that  of  the  Fawn 
and  White  except  that  the  head  of  the  male  is  a  dull,  bronze-green 


Fig.  5. — White  Runner  drake 

and  white  and  the  back  has  a  soft,  fawn  ground,  finely  stippled  with 
a  slightly  darker  shade  of  fawn.  The  body  and  the  upper  section  of 
the  breast  are  medium  fawn  and  the  tail  is  a  dull,  bronze-green. 
The  head  of  the  female  is  a  medium  fawn  and  white,  while  the 
white  markings  in  the  plumage  resemble  those  of  the  male.  The 
colored  markings  are  a  medium  fawn  throughout,  with  a  light  line 
of  fawn  color  running  around  the  ?-dge  of  each  feather,  the  border 
being  a  darker  shade. 

The  Runner  duck  is  much  smaller  than  breeds  of  the  meat  type, 
the  adult  drake  having  a  standard  weight  of  41/2  pounds  and  the  duck 
4  pounds.    A  few  years  ago  the  merits  of  this  breed  were  advertised 
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extensively,  and  the  number  of  Indian  Runner  ducks  increased 
rapidly  for  a  few  years,  but  this  greater  rate  of  increase  did  not  last. 
They  are  among  the  best  layers  of  all  the  American  standard  breeds 
of  ducks  and  hold  the  same  relative  position  in  the  duck  family  that 
the  Leghorn  does  among  the  breeds  of  domestic  fowl.  This  breed 
lays  a  good-sized  white  egg  considerably  larger  than  a  hen's  egg. 
Runner  ducks  are  active,  are  good  foragers,  nonsitters,  and  hardy. 
Their  skin  is  yellow,  and  they  make  fair  broilers,  weighing  from  21/2 
to  3  pounds  each  at  about  6  weeks  of  age.  They  are  not  adapted  for 
the  production  of  large  green  ducks,  but  may  be  kept  to  produce 
ducklings  of  broiler  size.  The  Runner  ducks  have  made  excellent 
records  in  the  egg-laying  contests,  both  in  this  country  and  abroad. 


Fig.  6. — Penciled  Runner  drake 

The  Runner  is  a  good  breed  for  the  general  farmer  and  is  one  of 
the  best  for  the  production  of  market  eggs.  Opportunities  to  keep 
ducks  for  the  production  of  eggs  for  market  appear  to  be  rather 
limited  in  this  country. 

Runner,  Buff,  and  Khaki-Campbell  ducks  have  proved  to  be 
good  egg  producers.  The  Khaki-Campbell  is  not  included  in  the 
American  Standard  of  Perfection.  These  ducks  will  produce  well 
for  three  or  four  years,  and  the  record  the  second  year  is  often  as 
high  as  the  first  year.  If  the  production  of  duck  eggs  for  market  is 
considered,  special  attention  should  be  given  to  procuring  ducks 
which  have  been  bred  for  egg  production.  The  business  of  the  pro- 
duction of  duck  eggs  for  market  is  discussed  in  the  latter  part  of  this 
bulletin,  under  "  Marketing  ducks'  eggs." 
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THE  ORNAMENTAL   CLASS 
THE    CALL 
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There  are  two  varieties  of  Call  ducks,  the  Gray  and  the  White. 
They  are  the  bantams  of  the  duck  family,  are  kept  for  exhibition 
or  for  fancy  purposes  and  are  used  as  decoys  in  wild-duck  shooting. 
This  breed  is  said  to  be  especially  good  for  decoys  when  crossed 
with  the  wild  Mallard  or  with  the  common  duck.  The  Gray  Call 
has  the  color  markings  of  the  Rouen  and  closely  resembles  the  wild 
Mallard.  The  plumage  of  the  White  Call  is  pure  white.  Ducks  of 
this  breed  have  no  standard  weights,  but  are  bred  and  selected  for 
small  size. 


Fig.   7. — Crested   White  drake 


THE    CRESTED    WHITE 


The  Crested  White  is  a  white  ornamental  duck  of  medium  size 
and  has  a  crest.  (Fig.  7.)  The  standard  weights  are  a  pound  less 
than  those  of  the  Cayuga  duck. 


THE   BLACK    EAST    INDIA 

The  Black  East  India  duck  is  of  practically  the  same  size  and 
type  as  the  Call  duck  and  is  kept  entirely  for  ornamental  purposes. 
The  plumage  is  a  deep  black,  with  a  brilliant,  greenish  tint.  This 
duck  is  very  shy  and  does  not  breed  well  in  confinement.  Crested 
White  and  the  Black  East  India  ducks  are  somewhat  rare  in  this 
country. 

THE    MANDARIN    AND    THE    WOOD 

The  Mandarin  and  the  Wood,  or  Carolina  ducks,  which  are  the 
most  ornamental  of  the  small  breeds  of  waterfowl,  are  not  included 
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in  the  American  Standard  of  Perfection.  The  pluma^je  of  Ihese 
breeds  is  handsomely  marked  and  contains  several  brilliant  colors. 
Both  varieties  are  commonly  kept  in  parks  and  zoological  gardens 
with  other  ornamental  waterfowl. 

DUCK  FARMING 

Duck  raising  on  a  large  scale  has  been  developed  as  a  special  busi- 
ness to  a  considerable  extent  on  Long  Island  (fig.  8)  and  in  sections 
within  easy  shipping  distance  of  Xew  York  City,  Boston,  and 
Philadelphia.  A  location  with  either  good  railroad  or  good  truck 
shipping  facilities  to  a  near-by  large  city  where  ducks  are  in  demand 
is  essential  for  a  large  duck  farm.  Large  flocks  of  ducks  are  very 
noisy,  and  require  a  somewhat  isolated  location.  Intensive  duck 
farming  on  a  large  scale  has  been  more  successful  than  intensive 
chicken  raising,  as  Pekin  ducks,  especially,  stand  confinement  well, 


Fig.  S. — Large  duck  farm  on  Long  Island 

are  more  easily  brooded,  and  are  less  subject  to  disease  than  chickens. 
Artificial  methods  of  hatching  and  rearing  and 'labor-saving  machin- 
ery have  been  used  very  successfully  on  duck  farms. 

The  demand  for  table  ducks  at  good  prices  is  mostly  limited  to  a 
few  large  cities  and  is  not  nearly  so  general  as  the  demand  for 
chickens  or  fowls.  The  demand,  however,  appears  to  be  gradually 
increasing,  but  the  lack  of  a  wide  market  materially  influences  the 
establishment  and  growth  of  duck  farms.  It  would  be  possible  to 
build  up  sufficient  trade  in  most  of  the  larger  cities,  especially  in 
those  containing  a  considerable  percentage  of  foreign-born  popula- 
tion, to  take  the  product  of  one  good-sized  duck  farm.  The  market 
conditions  should  be  studied  carefully  before  a  large  investment  in 
ducks  is  made.  The  rearing  of  ducks  for  market  on  a  large  scale  is 
a  business  requiring  capital  and  extensive  experience.  Practical 
experience  on  a  large  duck  plant  is  the  best  teacher,  but  the  novice 
should  begin  in  a  small  way  and  enlarge  as  experience  justifies. 
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Ducks  can  be  raised  with  success  and  at  a  profit  on  general  farms, 
but  are  not  so  well  adapted  as  fowls  to  supply  a  source  of  income 
under  average  farm  conditions,  although  they  serve  to  add  variety 
of  both  meat  and  eggs  for  the  farmer's  table.  Breeds  of  ducks  which 
are  of  good,  marketable,  table  quality  and  also  are  fair  egg  producers 
are  best  suited  for  use  on  general  farms  and  may  be  kept  profitably 
wherever  good  pasture  land  with  running  water  is  available.  The 
Pekin,  Kouen,  and  Cayuga  are  the  best  breeds  for  this  purpose,  while 
the  egg  breeds,  such  as  the  Runner,  may  be  a  profitable  breed  to  keep 
on  many  farms.  Their  house  should  be  near  the  water^  and  the 
site  should  be  fenced  sufficiently  to  keep  livestock  away.  Farmers 
rarely  give  the  necessary  care  to  their  ducklings  in  either  feeding  or 
marketing  to  be  able  to  cater  to  the  trade  in  fancy  green  ducks. 


Fig.   9. — Duck  yards  extending  into  water 


SITUATION  AND  ARRANGEMENT 

The  most  desirable  situation  for  a  duck  farm  is  on  a  light  sandy 
soil  with  a  gentle  southern  slope,  leading  to  a  stream,  as  shown  in 
Figure  9,  so  that  the  pens  for  the  breeders  can  be  extended  25  feet 
or  more  into  running  water,  as  the  fertility  of  the  eggs  is  better,  as 
a  rule,  if  the  ducks  have  access  to  water.  A  natural  supply  of 
water  is  almost  essential  for  commercial  duck  farming  and  lessens 
the  labor.  The  arrangement  of  the  buildings  should  be  planned  to 
economize  labor  and  allow  for  increase  of  the  equipment.  The  neces- 
sary buildings  consist  of  breeding  pens,  an  incubator  cellar,  brooder 
houses,  fattening  sheds,  and  places  for  storing  and  mixing  feed  and 
for  killing  and  picking  the  ducks.  The  pens  in  the  houses,  the  out- 
side yards,  and  the  arrangement  of  the  buildings  should  be  planned 
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so  that  the  ducks  may  be  easily  driven  from  house  to  house.  The  feed 
room  or  house  should  be  centrally  located. 

Considerable  machinery  for  mixing  feed  is  used  on  all  large  duck 
farms,  and  most  of  these  farms  have  tracks  for  feed  trucks,  pushed 
by  hand,  to  facilitate  the  moving  of  feed  to  the  different  houses  and 
yards.  Convenient  watering  arrangements  are  essential  where  large 
numbers  of  ducks  are  kept,  as  ducks  require  a  large  quantity  of 
drinking  water.  Plenty  of  shade  should  be  provided  for  all  the 
ducks.  Although  they  may  be  kept  successfully  under  very  intensive 
conditions,  it  is  advisable  to  allow  considerable  yard  space.  Double 
yards,  which  may  be  rotated  and  planted  to  quick-growing  crops, 
such  as  oats,  wheat,  and  rye,  are  good  for  intensive  duck  farms. 

Most  of  the  Long  Island  duck  farms  have  sandy  yards  which  are 
cleansed  by  the  rise  and  fall  of  the  tide.  All  duck  yards  should  be 
made  on  gently  sloping  land.     The  yards  must  be  kept  clean,  which 


Fig.  10. — Flock  of  breeding  ducks  and  breeding  house 

may  require  scraping  off  the  top  surface  in  some  yards.  Sufficient 
land  should  be  available  to  raise  green  feed  and  to  utilize  the  manure 
produced.  Ducks  for  market  should  be  allowed  to  go  into  the  water 
after  they  are  6  weeks  old,  as  it  saves  much  labor  in  watering  and 
greatly  improves  their  feathers  for  market.  Ducklings  under  6 
weeks  should  not  be  allowed  to  go  into  water. 

HOUSES 

The  site  of  the  poultry  house  must  be  dry,  well  drained,  and  raised 
above  the  general  level  of  the  land.  A  light,  porous  soil  makes  the 
best  location.  A  shed-roof  breeding  house  24  feet  deep  and  48  feet 
long,  81/2  feet  high  in  front  and  5  feet  in  the  rear,  makes  a  good 
house  and  will  hold  two  flocks  consisting  of  50  breeders  in  each,  as  it 
is  best  to  allow  approximately  10  square  feet  of  floor  space  for  each 
breeding  duck.  (Fig.  10.)  Breeders  are  usually  kept  in  flocks  of 
from  30  to  60,  but  in  some  cases  as  many  as  100  duck  breeders  are 
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kept  in  one  flock.  About  half  of  the  front  of  the  building  should 
be  of  glass  windows  and  space  for  muslin  curtains,  in  equal  propor- 
tions. A  glass  window  on  the  east  and  one  on  the  west  end  help  to 
ventilate  and  dry  out  the  house  during  mild  days.  The  walls,  ex- 
cept on  the  north  side,  may  be  of  barn  boards  12  inches  wide,  with 
the  cracks  left  open  for  ventilation.  Ventilation  is  of  vital  im- 
portance, as  the  comfort  and  health  of  the  ducks  depend  upon  an 
abundant  supply  of  pure,  dry  air.  The  roof  should  be  water-tight, 
A  dirt  floor  which  is  from  4  to  6  inches  above  the  ground  level  is  satis- 
factory on  light,  well-drained  soil.  Board  floors,  raised  6  or  8  inches 
above  the  ground  and  covered  with  4  inches  of  sand  or  drv  earth  may 
be  used. 

The  breeding  pens  should  be  bedded  down  with  additional  straw 
or  shavings  whenever  the  litter  gets  wet  and  soiled.  The  litter  is 
allowed  to  accumulate  and  is  cleaned  out  only  twice  a  year.  It  helps 
to  keep  the  ducks  comfortable  during  the  winter  but  makes  good 
ventilation  absolutely  necessary.  During  the  day,  except  in  stormy 
and  cold  weather,  all  the  windows  should  be  opened  wide  to  allow 
the  bedding  to  dry.  Nests  are  usually  provided,  made  like  stalls,  12 
inches  wide,  18  inches  deep,  boards  about  12  inches  high  being  used 
to  separate  the  nests.  These  12-inch  partition  boards  are  nailed  to 
a  strip  about  5  inches  high,  which  forms  the  front  of  the  nest,  making 
a  row  of  nests  when  placed  against  the  back  or  side  of  a  building. 
Some  duck  breeders  do  not  provide  nests  but  allow  the  ducks  to  lay 
on  the  floor.  The  yards  should  be  about  100  feet  long  and  the  width 
of  the  pen,  and  extend  30  feet  into  the  stream  if  possible.  Poultry 
wire  about  2  feet  high  will  keep  mature  ducks  in  their  respective 
yards,  and  18-inch  high  wire  will  hold  ducklings. 

BROODEK    HOUSES 

Long  brooder  houses  heated  by  hot-water-pipe  systems  are  used 
where  ducks  are  raised  on  a  large  scale,  as  shown  in  Figure  11.  A 
single  brooder  house  should  face  the  south,  and  double  brooder 
houses  should  face  east  and  west.  There  should  be  a  large  glass 
window  for  each  pen  in  the  brooder,  as  plenty  of  light  is  desirable. 
The  window  should  be  arranged  so  that  it  can  be  easily  opened  to 
allow  direct  sunlight  in  each  pen.  A  shed-roof  house,  about  12  feet 
deep,  61/^  feet  high  in  front,  4i/^  feet  in  the  rear,  and  as  long  as 
desired,  makes  a  good  building  for  a  single  brooder  house.     (Fig.  11.) 

A  double  brooder  house  should  have  a  gable  roof  with  sides  about  5 
feet  high  and  ridge  8  feet  high.  The  hot-water  pipes  run  through 
the  center  of  the  building,  four  on  each  side  of  the  dividing  pen  parti- 
tion which  runs  through  the  center  of  the  house.  Over  these  pipes  is 
a  platform  under  which  the  ducks  hover,  and  it  is  also  used  by  the 
attendant  as  a  walk.  (Fig.  12.)  No  cloth  cover  is  used  in  front  of 
the  pipes  except  in  severe  weather,  when  a  burlap  bag  may  be  hung 
there.  This  doubje  house  is  20  feet  wide,  and  each  pen  is  divided  into 
sections  4  feet  wfde  and  10  feet  long,  including  run  under  the  pipe. 
Each  section  will  take  care  of  100  baby  ducklings.  Each  partition 
should  be  about  1  foot  high  and  so  arranged  that  part  of  the  partition 
in  each  pen  can  be  removed  in  order  to  drive  the  ducks  from  one  pen 
to  the  other,  as  the  heating  pipes  are  nearer  the  floor  in  one  end  of  the 
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Fig.  11. — BiOOder  house  for  raising  young  clucks  on  a  large  scale 


Fig.  12. 


-Interior   of   duck   brooder   house,    showing   feeding   pans   in    center.     Hot-watei 
pipes  and  hover  are  in  the  center  of  the  house,  under  board  walk 
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house  and  gradually  rise  toward  the  farther  end  of  the  building, 
to  take  care  of  the  ducklings  of  different  ages.  The  smallest 
ducklings  are  kept  where  the  pipes  are  nearest  to  the  floor,  or  about 
3  inches  above  their  heads,  and  as  they  grow  they  are  moved  to  pens 
where  the  pipes  are  higher;  less  heat  is  needed  as  they  develop. 

A  second  gable-roof  brooder  house  about  20  feet  deep  is  used  with 
pipes  placed  much  higher  from  the  floor  of  the  pen  in  order  to 
accustom  the  ducks  to  less  heat  before  they  are  transferred  to  a  cold 
brooder  house.  These  pens  in  the  second  brooder  are  about  10  by 
15  feet,  accommodating  about  200  ducklings  when  3  or  4  weeks  old. 
A  third  or  cold  brooder  house  is  not  heated,  and  may  be  a  shed-roof 
house  about  18  feet  deep,  4%  feet  high  in  the  rear,  and  7  feet  in 
front.  Large,  cold  brooder  houses,  up  to  30  feet  in  w^idth,  are  some- 
times used  in  place  of  the  narrow  houses. 


Fig,  13. — Breeding  flock  of  Pekiii  ducks 

Good  judgment  must  be  used  when  transferring  ducklings  from  a 
second  heated  brooder  house  to  a  cold  one,  as  early  hatched  ducklings 
require  heat  much  longer  than  late-hatched  ducklings.  They  are 
transferred  from  the  cold  brooder  to  the  fattening  pens  along  the 
water  front  when  the  feathers  are  partly  grown  on  their  backs,  as 
after  that  age  they  do  not  require  shelter,  except  shade  from  the 
hot  sun. 

SELECTING  AND  MATING 

The  selection  of  vigorous  breeding  ducks  is  very  essential  to  suc- 
cessful duck  farming.  The  breeders  are  selected  about  July  1  from 
the  young  ducks  that  are  almost  ready  for  market  at  that  time. 
Only  the  most  vigorous  and  best-developed  ducks  are  saved  for 
breeding.     (Fig.  13.)     These  ducks  are  kept  only  during  their  first 
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laying  season  and  are  then  marketed.  Older  ducks  do  not  lay  eggs 
enough  during  the  early  part  of  the  winter  to  produce  sufficient 
numbers  of  market  ducks,  but  it  may  pay  to  keep  a  few,  out  of 
which  to  get  the  breeding  stock. 

In  handling  ducks  pick  them  up  by  their  necks  rather  than  by  the 
legs,  as  the  latter  are  apt  to  break  easily.  Ducks  lay  their  eggs  early 
in  the  morning  and  should  be  confined  to  the  house  or  pen  imtil 
9.30  a.  m.  If  allowed  to  roam  early  in  the  morning  they  may  lay 
in  a  pond  or  stream  and  the  eggs  may  be  lost.  The  average  Pekin 
duck  lays  from  100  to  120  eggs  each  season.  These  ducks  are  kept 
only  for  the  production  of  good  hatching  eggs  and  are  fed  so  that 
they  will  begin  to  lay  in  November  or  December.  The  drake  is 
usually  coarser  and  more  masculine  in  appearance  than  the  duck 
-and  has  a  distinct  curl  in  his  tail  feathers.  During  the  cold  weather 
5  ducks  may  be  mated  to  1  drake,  about  April  1,  6  to  1  is  sufficient, 
and  later,  about  June  1,  7  or  8  ducks  to  1  drake.  On  large  duck 
farms  ducks  are  sometimes  mated  in  pens  of  100  or  more.  Three 
hundred  breeders  will  produce  market  ducks  enough  for  a  one-man 
duck  farm. 

INCUBATION 

The  period  of  incubation  for  ducks'  eggs  is  28  days,  except  for  the 
Muscovy  duck,  which  is  33  to  35  days.  The  eggs  may  be  hatched 
either  naturally  or  artificially,  but  on  practically  all  the  large  duck 
farms  the  hatching  is  dpne  in  incubators.  Incubators  should  be 
operated  in  a  well-ventilated  room  or  cellar,  which  is  about  two- 
thirds  below  the  ground  level,  so  that  the  temperature  remains  fairly 
even.  The  cellar  should  be  from  7%  to  8i^  feet  high,  with  plenty 
of  windows  above  the  ground  level  for  light  and  ventilation.  Large 
incubators  with  automatic  devices  for  turning  the  eggs  are  used  on 
almost  all  the  duck  farms.  Strong,  fertile  eggs  are  a  prime  essential 
to  good  hatching  and  are  obtained  only  from  stock  properly  mated 
and  kept  under  the  best  possible  conditions  for  health  and  vigor. 

Pekin  and  Runner  ducks  rarely  sit;  consequently,  if  natural  meth- 
ods of  incubation  are  to  be  used,  the  eggs  are  usually  hatched  under 
hens.  Ducks'  eggs  should  be  washed  as  collected  if  dirty,  as  washing 
does  not  appear  to  injure  their  hatching  qualities.  Hens  must  be 
well  cared  for  in  hatching  ducks'  eggs,  as  the  period  of  incubation 
is  a  week  longer  than  that  of  hens'  eggs.  It  takes  ducklings  usually 
from  24  to  48  hours  to  hatch  after  they  pick  the  shells;  therefore  it 
is  advisable  to  allow  the  hen  to  get  off  the  nest  for  feed  and  water 
when  the  first  ducklings  pick  the  shell  and  then  confine  her  to  the 
nest  until  after  the  hatching  is  over.  Ducks'  eggs  need  more  mois- 
ture than  hens'  eggs  at  hatching  time,  as  it  takes  the  ducks  much 
longer  to  get  out  of  the  shells.  The  eggs,  therefore,  should  be 
sprinkled  with  warm  water  just  before  they  are  ready  to  pip. 

The  incubators  should  be  perfectly  level  and  should  be  operated 
for  a  few  days  before  the  eggs  are  put  in.  The  thermometer  should 
be  arranged  so  that  the  bulb  just  clears  the  top  of  the  eggs;  with  the 
bulb  in  this  position  the  temperature  should  be  1021/2°  F.  for  the 
first  week,  103°  from  then  until  time  of  hatching,  when  it  may  be 
allowed  to  reach  1031/^°. 
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Incubators  planned  for  hatching  duck  eggs  may  be  obtained  from 
he  incubator  manufacturers,  but  when  only  a  tew  eggs  are  to  be 
latched  the  regular  hen-egg  machine  may  be  used.  Follow  the 
iianufacturers'  directions  in  operating  the  incubator.  The  eggs  are 
Lsually  turned  twice  a  day  from  the  third  to  the  twenty-fifth  day, 
nclusive,  but  if  the  incubator  has  an  automatic  turning  device,  it 
>ays  to  turn  the  eggs  at  least  three  times  daily.  The  eggs  may  be 
ooled  from  the  tenth  to  the  twenty-fourth  day,  inclusive,  but  the 
►ractice  of  cooling  eggs  is  not  so  general  as  it  has  been.  Cooling 
hould  be  regulated  according  to  the  room  temperature. 

It  is  usually  advisable  to  supply  moisture  for  duck  eggs  after  the 
enth  day  of  incubation,  but  this  depends  on  the  make  of  the  incu- 
ator,  on  the  climate,  and  especially  on  the  humidity  of  the  place 
rhere  the  incubator  is  operated.  Many  methods  are  used  to  supply 
Qoisture  in  incubation,  such  as  sprinkling  the  eggs  with  warm 
rater  heated  to  about  100°  F.,  or  placing  below  the  egg  tray  a  pan 
f  water,  a  receptacle  containing  moist  sand,  or  a  wet  sponge. 
)ther  common  methods  of  supplying  moisture  are  to  sprinkle  or 
oak  the  floor  of  the  incubator  room  or  to  place  a  pail  of  warm 
i^ater  under  the  lamp. 

Eggs  which  have  become  overheated  can  be  cooled  quickly  by 
prinkling  with  cold  w^ater.  Shut  the  incubator  tightly  when  the 
iucklings  begin  to  pip,  close  the  ventilators,  and  do  not  open  the 
fiachine  until  the  hatching  is  over.  If  the  tray  is  too  crowded  with 
iucklings,  ventilators  may  be  opened  when  the  hatch  is  two-thirds 
ff,  but  the  doors  should  not  be  opened  under  any  circumstances. 
\^hen  all  the  ducklings  are  hatched,  remove  the  egg  tray,  open  the 
entilators,  and  keep  the  incubator  door  open  slightly.  Allow  the 
iucklings  to  remain  in  the  incubator  from  24  to  36  hours  at  a  tem- 
perature of  90°  F.  without  feeding.  In  taking  the  ducklings  to  the 
irooder  house,  keep  them  well  covered  to.  guard  against  chilling. 

TESTING  EGGS 

All  eggs  are  tested  two  or  three  times  during  incubation,  and  the 
Qfertile  eggs  and  those  with  dead  germs  are  removed.  Dead  germs 
n  duck  eggs  decompose  very  rapidly  and  are  often  detected  by  their 
dor.  Such  eggs  should  be  removed  from  the  incubator.  Infertile 
ggs,  when  boiled  hard,  make  good  feed  for  ducklings.  Infertile 
ggs  are  often  used  for  culinary  purposes  or  sold  to  bakers.  The 
irst  test  is  usually  made  on  the  fifth  or  sixth  day  and  the  eggs  are 
ested  with  the  large  end  up,  so  that  the  size  of  the  air  cell  may  be 
een,  as  well  as  the  condition  of  the  embryo. 

Testing  should  be  done  in  a  dark  room.  The  infertile  egg  when 
leld  before  the  tester  looks  perfectly  clear,  much  the  same  as  a 
resh  egg,  whereas  a  fertile  egg  shows  a  small,  dark  spot — the 
mbryo — with  a  network  of  small  blood  veins  extending  in  all 
lirections  if  the  embryo  is  living,  but  if  it  is  dead  the  blood  settles 
iway  from  the  embryo  toward  the  edge  of  the  yolk,  forming  in  most 
ases  an  irregular  circle  of  blood,  known  as  a  blood  ring.  The  eggs 
ontaining  strong,  living  embryos  are  dark  and  partly  filled  by  the 
wenty-first  day,  and  show  a  clear,  distinct  line  oi  demarcation 
►etween  the  air  cell  and  the  growing  embryo,  whereas  dead  germs 
how  only  partial  development  and  lack  this  clear,  distinct  outline. 
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BROODING 

Ducks  are  much  easier  to  brood  artificially  than  chickens,  an 
artificial  methods  are  used  entirely  on  duck  farms.  The  duckling 
are  removed  from  the  incubator  from  24  to  36  hours  after  hatching 
taken  to  the  brooder  house  (fig.  12),  and  then  given  their  first  feec 
About  100  ducklings  are  placed  in  a  pen  4  by  10  feet.  A  boar 
across  the  pen  allows  the  ducklings  to  wander  only  3  feet  froi 
brooder  pipes  during  the  first  three  days.  If  ducklings  are  raise 
under  hens,  it  is  advisable  to  confine  the  hens  and  allow  the  duci 
lings  free  range,  as  the  hens  are  apt  to  wander  too  far  with  thei 
broods. 

The  temperature  under  the  hover  should  be  95°  F.  for  the  fin 
week,  85°  the  second  week,  and  about  80°  for  the  third  week  an 
until  they  are  removed  to  the  second  brooder  house,  where  the  ten 
perature  under  the  hover  is  kept  at  from  TO  to  75°.  From  th 
second  brooder  house  they  are  driven  to  the  cold  brooder  hous 
without  heat  when  6  weeks  old — a  little  earlier  in  the  warme 
months  and  a  little  later  in  the  colder  months.  The  temperatur 
at  which  to  keep  the  hover  depends  on  the  section  of  the  countr 
and  the  weather  conditions.  Lights  are  commonly  used  all  nigli 
in  the  pens  of  ducklings,  to  keep  them  more  contented.  This  als 
increases  feed  consumption.  Shade  in  the  yards  is  essential  fc 
ducklings  during  warm  weather.  This  is  usually  provided  by  th 
use  of  artificial  shelters.  About  four  weeks  before  marketing,  th 
ducks  are  transferred  to  the  fattening  yards,  which  preferably  e^ 
tend  into  the  water  about  50  feet.  Lights  are  also  used  in  the  fat 
tening  pens.  About  300  ducks  are  placed  in  each  yard,  which  i 
about  100  by  150  feet.  Here  they  have  a  chance  to  swim  and  clea 
their  plumage  in  the  water  until  ready  for  market. 

METHODS  OF  FEEDING 

The  ducks  to  be  used  for  breeders  are  separated  about  July  1  froi 
the  growing  ducks  and  fed  a  bulky  mash  containing  very  little  mea 
The  object  in  feeding  these  ducks  is  to  develop  breeders  which  wij 
produce  the  best  hatching  eggs.  All  duck  rations  are  fed  as  a  mois 
mash  and  are  usually  mixed  in  dough  mixers  or  good-sized  mixin 
machines.  A  good  breeding  mash  may  be  made  of  10  parts,  b 
weight,  bran,  5  parts  middlings,  5  parts  yellow  corn  meal,  an 
one-third  part  meat  scrap  or  fish  meal.  This  mash  is  mixed  wit" 
green  feed,  from  one-third  to  one-half  as  much  green  feed  as  mas 
by  bulk  being  used.  The  meat  scrap  or  fish  meals  is  gradually  in 
creased,  beginning  about  October  1,  to  about  12  per  cent  of  the  grai: 
by  October  15,  which  is  the  maximum  quantity  desirable  in  a  layin, 
ration  for  breeders.  At  this  time  the  corn  meal  is  also  increased 
making  the  mash  consist  of  10  parts,  by  weight,  bran,  5  parts  mid 
dlings,  15  parts  yellow  corn  meal,  and  4  parts  meat  scrap  or  fisl 
meal.  All  duck  rations  are  mixed  with  green  feed.  Another  goo( 
ration  for  egg  production  for  breeding  ducks  consists  of  the  fol 
lowing,  the  proportions  being  by  weight :  1  part  bran,  one-half  par 
middlings,  one-half  part  low-grade  flour,  2  parts  yellow  corn  meal 
one-half  part  meat  scrap,  and  one-fourth  part  cooked  fish  or  one 
eighth  part  fish  meal,  mixed  with  green  feed.    The  breeding  duck 
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should  be  fed  twice  daily — in  the  morning  and  at  night.  A  light 
feed  of  equal  parts  whole  corn  and  oats  is  sometimes  used  with 
these  mashes  for  laying  ducks.  Green  feed  consists  of  creek  grass, 
clover,  young  corn,  rye,  cowpeas,  or  any  other  available  green  feed, 
cut  up  by  machine  in  about  i/2-inch  lengths  and  mixed  in  the  feed. 
Ground  alfalfa  may  be  used  if  no  green  feed  is  available,  about  15 
per  cent  being  used  in  the  mash.  Cooked  vegetables  at  the  rate  of 
one-fifth  of  the  mash  may  also  be  used  if  no  green  feed  is  available. 
Rye  is  the  first  green  feed  in  the  spring,  followed  by  oats,  and 
then  fodder  corn  in  the  summer.  In  August  rape  is  sown  and  is 
available  until  freezing  weather. 

Breeding  ducks  are  given  all  they  will  eat.  The  feed  should  be 
wet  enough  to  hold  together  when  squeezed,  somewhere  between 
sticky  and  crumbly,  but  it  must  not  be  crumbly.  It  is  not  advisable 
to  feed  fresh  fish  entirely  and  no  meat  scrap,  as  frash  fish  is  npt 
always  available,  and  changing  the  ration  is  likely  to  cut  down  the 
egg  yield.  Oyster  shell  and  sand  should  always  be  kept  before  the 
breeding  or  laying  ducks.  Breeding  ducks  which  are  laying  should 
be  shut  in  the  house  in  the  evening  and  not  released  until  about  9.30 
a.  m.,  so  that  they  will  lay  their  eggs  in  the  house.  The  meat  scrap 
in  these  laying  rations  may  be  increased  to  about  15  per  cent,  and 
the  quantity  of  green  feed  reduced  for  the  production  of  market 
eggs  in  feeding  the  Runner  or  egg  breeds.  Such  breeds  are  fed  laying 
rations  throughout  the  year.  Other  good  rations  for  laying  ducks 
fed  for  market  eggs  may  be  made  of  a  mash  of  3  parts  middlings, 
1  part  corn  meal,  1  part  ground  oats,  2  parts  bran,  and  1  part  fish 
or  meat  meal.  This  is  fed  with  a  grain  mixture  of  3  parts  wheat 
and  1  part  corn.  A  good  ration  may  be  made  of  mash  alone  by  using 
4  parts  middlings,  2  parts  corn  meal,  2  parts  ground  oats,  1  part 
bran,  and  ly^  parts  meat  or  fish  meal. 

Ducklings  should  not  be  fed  until  about  48  hours  after  they  are 
hatched.  For  the  first  five  days  in  the  brooder  house,  feed  a  moist 
mash  of  2  parts,  by  weight,  bran,  1  part  yellow  corn  meal,  and  one- 
half  part  low-grade  flour  or  middlings,  to  every  100  pounds  of  which 
add  10  pounds  of  ground  oat  groats  or  rolled  oats,  3  pounds  of  sifted 
meat  scrap  or  fish  meal,  and  3  pounds  of  sifted  sand.  It  is  advisable 
to  mix  this  mash  with  milk.  Eggs  are  an  excellent  feed  to  use  in 
place  of  the  meat  scrap  for  this  first  feed,  using  two  infertile  incu- 
bator eggs,  hard  boiled,  to  every  quart  of  feed.  The  ducklings  are 
usually  fed  five  times  daily  until  5  days  old,  four  times  daily  from 
the  fifth  day  until  they  are  4  weeks  old,  and  three  times  daily  until 
marketed.  Sand  or  grit  is  kept  before  them  all  the  time.  When  the 
ducklings  are  5  days  old  the  eggs  and  milk  are  omitted  from  the 
ration,  and  5  pounds  of  meat  scrap  is  included  in  100  pounds  of 
mash.  At  2  weeks  of  age  the  meat  scrap  is  increased  to  10  pounds 
per  100  and  at  4  weeks  to  15  pounds  per  100.  Increase  the  corn  meal 
to  2  parts  at  the  fifth  or  sixth  week  and  add  about  10  per  cent  by 
bulk  of  green  feed  to  the  ration. 

Ducklings  should  be  allowed  to  range  only  about  2i/2  feet  from 
the  hover  for  the  first  three  or  four  days,  until  they  learn  to  run 
under  the  hover  for  heat.  The  pens  should  be  bedded  with  straw 
or  shavings.  Water  should  be  given  them  at  each  feeding  time  in 
protected  fountains,  arranged  so  as  not  to  wet  the  straw  or  bedding. 
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Brooder-house  pens  should  be  cleaned  out  about  every  10  days  and 
fresh  straw  added.  During  the  winter  months,  after  the  ducks 
are  10  days  to  2  weeks  old,  they  are  usually  allowed  out  of  the 
brooder  house  whenever  the  weather  is  good.  If  it  is  necessary 
to  confine  the  ducklings  to  the  house  all  or  most  of  the  time,  2 
per  cent  of  cod-liver  oil  should  be  added  to  the  mash.  If  little 
direct  sunlight  is  available  during  the  winter  months,  it  probably 
would  be  advisable  to  use  the  cod-liver  oil.  It  should  be  omitted 
from  the  ration  for  at  least  two  weeks  before  the  ducks  are  marketed, 
as  it  may  affect  the  flavor  of  the  flesh. 

When  the  ducks  are  well  feathered,  at  from  7  to  8  weeks  of  age 
(fig.  14),  they  are  moved  to  the  water  front  and  fed  a  fattening 
mash,  until  marketed,  of  3  parts  (by  weight)  corn  meal,  1  part  bran, 
1  part  meat  scrap,  1  part  low-grade  flour  or  middlings,  and  one-half 


part  green  feed.  Feed  troughs  should  be  kept  near  the  water  in  the 
fattening  pens  to  reduce  exercise.  Fresh  fish,  if  used,  should  be  left 
out  of  the  ration  for  market  ducks  four  weeks  before  they  are  to 
be  killed,  so  that  no  fishy  flavor  may  be  given  to  the  flesh.  Feed 
should  not  be  left  before  the  ducks  and  allowed  to  sour,  as  it  is  apt 
to  cause  convulsions  and  death,  especially  among  young  ducklings. 
Ducklings  and  ducks  are  usually  fed  mash  on  flat  feed  boards  rather 
than  in  troughs.  Plenty  of  drinking  water  is  very  essential  and 
should  be  near  the  feed,  so  that  the  ducks  can  eat  and  drink  at  about 
the  same  time.  Water  fountains  should  be  deep  enough  to  allow 
the  ducks  to  get  their  bills  into  the  water  to  wash  sand  or  grit  out 
of  their  nostrils.  Green  ducks  are  usually  marketed  when  10  weeks 
old,  but  the  marketing  age  varies  from  8  to  12  weeks  of  age,  accord- 
ing to  their  condition,  weight,  and  the  season  of  the  year.     In  the 
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^ew  York  market  preference  is  given  to  ducks  weighing  about  5I/2 
30unds  each.  Buttermilk,  either  concentrated  or  dried,  is  being  used 
n  the  feeding  and  fattening  of  ducks. 

The  loss  in  rearing  ducklings  under  good  conditions  is  usually 
Tom  about  8  to  10  per  cent,  and  both  ducklings  and  breeding' ducks 
ire  comparatively  free  from  diseases  if  properly  managed.  The 
osses  in  growing  ducks  usually  occur  before  the  ducklings  are  1 
nonth  old.  Ducks  are  affected  by  the  same  diseases  as  chickens, 
ind  similar  methods  of  treatment  are  used. 

PREPARING  DUCKS  FOR  MARKET 

Most  ducks  are  sent  to  the  city  markets  dressed,  but  some  markets, 
especially  New  York  City,  handle  a  large  number  of  live  ducks, 
jrreen  ducks  should  not  be  held  after  the  long  wing  feathers  have 
•eached  their  full  length,  as  the  ducks  reach  their  best  condition  at 
hat  time.     The  ducks  are  usually  hung  up  by  their  feet  in  a  row, 
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-nd  the  jugular  vein  in  the  throat  just  below  the  base  of  the  skull  is 
ut  through  the  mouth.  As  soon  as  the  cut  has  been  made  the  duck 
b  stunned  either  by  a  hard  blow  on  the  head  or  by  plunging  the 
)oint  of  a  knife  into  the  brain  through  the  roof  of  the  mouth.  A 
Jood  can  or  a  weight  is  hooked  through  the  mouth,  and  the  feathers 
tre  plucked.  If  the  ducks  are  to  be  scalded  they  are  allowed  to 
lang  until  thoroughly  bled.  The  blood  is  saved  and  mixed  in  the 
nash  for  the  growing  ducks.  The  ducks  are  usually  scalded  for  the 
^ew  York  market  but  dry-picked  ducks  are  preferred  in  some  cities, 
i^he  water  for  scalding  should  be  just  below  boiling,  as  too  hot  water 
[iscolors  the  flesh;  the  ducks  should  be  scalded  just  as  soon  as  they 
re  through  bleeding.  The  long  tail  feathers  are  left  on  the  ducks, 
he  wings  are  picked  to  the  first  joint  and  the  neck  halfway  to  the 
ead.  Long  pinfeathers  usually  are  removed  with  a  dull  knife, 
nd  the  down  is  rubbed  off  with  the  moistened  hand  or  shaved  with 
very  sharp  knife.  Large  duck  farms  usually  have  pickers  who 
evote   their   time   entirely   to   the    dressing  of    ducks   during   the 
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marketing  season  and  are  a  ery  proficient  in  the  work.  The  averag 
cluck  picker  can  pick  from  50  to  70  ducks  in  a  day.  . 

After  the  ducks  are  picked  they  are  usually  washed  and  put  int 
ice  or  cold  water  to  cool  and  "  plump."  They  are  packed  in  barrel 
and  sent  to  market  either  with  or  without  ice,  depending  oh  th 
weather  and  the  distance  from  market.  For  ice  packing  each  laye 
of  ducks,  usually  with  the  keels  or  breasts  down,  is  packed  flat  i: 
ice  in  barrels.  A  layer  of  crushed  ice  is  placed  on  the  bottom  of  th 
barrel  on  which  is  put  a  layer  of  dressed  ducks,  and  alternate  layer 
of  ducks  ajid  ice  are  added  until  the  barrel  is  nearly  full ;  then  th 
barrel  is  filled  with  a  layer  or  header  of  ice.  Boxes  holding  dr;y 
packed  ducks  are  also  used  in  some  sections.  These  dressed  duck 
should  be  graded  according  to  their  size  and  thoroughly  chilled  bef  or 
they  are  packed  in  barrels  or  boxes.  It  costs  about  7  cents  apiece  t 
pick  ducks,  but  the  feathers  pay  for  the  picking.  Each  duck  yield 
about  2  ounces  of  marketable  feathers.  The  feathers  must  be  drie 
by  spreading  them  out  in  thin  layers  in  a  loft,  and  they  should  b 
turned  several  times  until  they  are  thoroughly  dried.  Then  they  ar 
sold  to  feather  dealers  and  are  shipped  in  large,  burlap  sacks. 

Green  ducks  are  marketed  throughout  the  year.  In  1927  dressc 
ducks  brought  from  34  cents  a  pound  in  January  to  24  cents  in  Jul 
on  the  New  York  market  when  sold  at  wholesale.  The  highest  price 
are  paid  for  the  ducks  marketed  in  March  and  April,  and  the 
decrease  as  the  season  advances  and  the  supply. becomes  more  abun 
dant.  When  prices  in  the  spring  and  summer  are  low  many  of  th 
ducks  are  put  into  cold  storage  and  held  for  higher  prices.  Duriuj 
part  of  the  year  the  New  York  market  prices  for  live  ducks  equale^ 
or  exceeded  those  paid  for  dressed  ducks.  Managers  of  large  due 
farms  figure  on  marketing  50  ducks  for  each  breeder.  The  deman 
for  green  ducks  has  been  built  up  in  large  cities  in  the  East  and  oi 
the  Pacific  coast,  and  there  is  very  little  demand  for  them  in  smal 
cities  and  towns.  In  recent  years  several  inns  specializing  in  due 
dinners  have  been  successfuly  operated  in  New  York  State  and  i 
Massachusetts.  Ducks  produced  on  general  farms  are  not  markete< 
until  fall  and  bring  lower  prices  than  green  ones. 

MARKETING  DUCKS'  EGGS 

The  demand  for  ducks'  eggs  at  a  good  price  is  limited  and  nc 
nearly  so  general  as  the  demand  for  hens'  eggs.  There  is  a  gooi 
demand  for  ducks'  eggs  in  the  spring  in  New  York  and  other  citie 
at  prices  usually  several  cents  a  dozen  higher  than  hens'  eggs,  bu 
during  the  rest  of  the  year  ducks'  eggs  do  not  bring  any  liighe 
prices  than  hens'  eggs,  although  they  are  about  one-fourth  largei 
The  best  grades  of  ducks'  eggs  sold  in  New  York  City  for  o8  cent 
a  dozen  the  last  of  March,  1927.  In  April  the  sale  price  was  about  4 
cents,  36  cents  in  May,  and  37  cents  in  June.  A  trade  is  graduall; 
being  established  in  some  markets  for  fancy  near-by  ducks'  eggs  bu 
the  demand  is  very  limited.  Pure  white  eggs  are  preferred  and  usu 
ally  bring  the  highest  price.  These  eggs  should  be  marketed  fre 
quently,  as  they  depreciate  in  quality  more  rapidly  than  hens'  egg'^ 
especially  during  hot  weather.  The  market  for  eggs  should  b 
carefully  investigated  by  those  who  intend"  to  raise  breed^  of  th 
egg-laying  type  of  ducks. 
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INTRODUCTION. 

The  invention  of  suitable  appliances  for  tile  trenching  has  been 
stimulated  by  three  agencies — ^the  rising  prices  of  labor,  the  rapid 
extension  of  tile  drainage  for  farm  lands,  and  the  growing  practice  of 
using  large  tile  instead  of  open  ditches  of  moderate  size  for  commu- 
nity outlets,  especially  where  the  depth  of  cut  is  rather  great.  Where 
wide  trenches  are  dug  by  hand  deeper  than  6  or  7  feet,  the  material 
must  be  handled  at  least  twice,  since  the  dirt  can  not  be  thrown  back 
from  the  edge  of  the  trench  at  the  first  handling.  Besides  reducing  the 
amount  and  cost  of  labor,  a  good  machine  greatly  lessens  the  time 
necessary  for  doing  the  work,  which  is  often  of  considerable  advan- 
tage, apart  from  any  saving  in  direct  money  cost.     Difficulties  such 

Note.— This  bulletin  describes  the  types  of  trenching  machines,  and  discusses  the  limiting  conditions  of 
work  and  the  cost  of  trenching.  It  is  based  upon  extended  investigations  by  the  writer,  supplemented 
by  data  secured  from  manufacturers  and  contractors  and  from  other  drainage  engineers.  It  will  be  of 
service  to  those  whose  lands  need  tile  drainage.  It  does  not  deal  with  drainage  of  irrigated  lands,  where 
the  requirements  for  good  trenching  machines  are  often  unusual  and  the  cost  of  work  much  greater. 
10209°— Bull.  698—15 1 
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as  occasionally  arise  where  many  unskilled  workmen  are  employed 
may  be  largely  avoided  by  the  use  of  machinery  requiring  only  a 
small  crew.  The  many  types  of  equipment  for  trenching  vary  from 
special  plows  and  scoops  of  ordinary  size  to  elaborate  machines 
costing  thousands  of,  .dollars.  The  smaller  kinds  are  limited  in 
depth  and  width  of  trench,  ,ai4oi  in  regard  to  conditions  of  working. 
Some  variations  irom  the.' machines  described  have  been  manufac- 
tured and  not  •found  practical;  new  designs  that  may  be  available 
in  the  futu]'ec"p'el-haps  wth  be  as  good  or  better  than  those  now  on  the 

market  •    v,         , 

*  REQUISITES  OF  A  GOOD  MACHINE. 

Three  things'  are  required  of  a  good  trenching  machine,  namely, 
(1)  it  jni>§V operate  efficiently  through  various  kinds  of  soil;  (2)  it 
must'^bte  capable  of  cutting  true  to  grade;  (3)  it  must  work  for  long 
periods  without  breaking  or  otherwise  getting  out  of  order.  The 
first  of  these  requirements  is  the  hardest  to  fulfill,  the  second  is  the 
easiest. 

There  are  many  kinds  of  soil  to  be  encountered — hard  shale, 
cemented  gravel,  sand,  stones,  loose  loam,  soft  muck,  and  sticky  clay. 
None  of  the  machines  will  handle  solid  rock.  The  ideal  machine  will 
handle  all  kinds  of  soil,  with  but  minor  changes  of  parts,  without 
breaking  or  stopping  and  at  a  minimum  expense  for  purchase, 
operation,  repairs,  and  depreciation.  Open  or  skeleton  excavating 
buckets  are  best  suited  to  sticky  soils,  while  solid  buckets  are  neces- 
sary in  loose  dry  soils,  though  some  machines  have  efficient  cleaning 
devices  that  permit  the  use  of  solid  buckets  for  any  kind  of  material. 
A  machine  must  be  strong  to  work  through  shale  or  stony  ground,  but 
if  increased  strength  entails  added  weight,  the  efficiency  and  adapta- 
bility may  be  affected.  A  heavy  machine  can  not  work  over  soft 
ground  unless  fitted  with  rather  costly  apron  tractors  instead  of  the 
driving  wheels.     (See  fig.  7.) 

GENERAL  CLASSES  OF  TRENCHING  MACHINES. 

The  many  types  of  trenching  machines  may  be  divided  m  four 
general  classes:  (1)  Plows  and  scoops,  (2)  wheel  excavators,  (3)  end- 
less-chain excavators,  (4)  scraper  excavators.  The  general  nature  of 
the  plows  and  scoops  is  indicated  by  these  names;  they  are  usually 
operated  by  horses,  and  some  merely  loosen  the  dirt  to  make  hand 
shoveling  easier.  In  the  wheel  excavators  the  excavating  buckets 
are  arranged  upon  the  rim  of  a  wheel.  (See  fig.  6.)  In  the  endless- 
chain  excavators  the  excavating  buckets  are  carried  on  parallel  end- 
less chains  supported  by  a  long  steel  frame  at  the  rear  of  the  machine. 
One  end  of  the  frame  is  lowered  so  that  the  buckets  are  drawn  up  the 
end  of  the  trench,  cutting  a  thin  slice  of  earth  from  the  bottom  to  the 
top.     (See  fig.  10.)     The  scraper  machines  are  the  same  as  the  dipper 
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and  drag-line  machines  designed  for  wide  ditches,  sometimes  with 
sUght  changes  in  the  rigging  to  give  better  control  of  the  bucket. 
The  largest  machines  of  the  third  and  fourth  classes  are  adapted  to 
deeper  and  wider  trenching  than  are  those  of  the  other  classes. 

In  the  following  descriptions  of  the  various  types,  the  letters  used 
to  designate  the  machines  have  been  assigned  arbitrarily  by  the 
writer  for  convenient  reference. 

PLOWS  AND  SCOOPS. 

This  class  of  excavators  has  been  made  to  include  the  smaller  and 
less  expensive  implements,  which  will  be  found  economical  for  smaller 
jobs  than  would  warrant  the  purchase  of  the  more  costly  machines. 
Almost  all  the  plows  and  scoops  are  lacking  in  any  device  for  cutting 
accurately  to  grade.  Some  handwork  is  necessary  to  make  the 
trench  smooth  for  laying  the  tile  properly.  Many  are  limited  in 
depth  of  digging  to  2J  or  3  feet,  which  is  not  as  deep  as  tile  should  be 
laid  in  many  places.  Many  of  these  implements  are  merely  aids  to 
hand  work,  using  animal 
power  only  to  loosen  the 
■dirt.  The  main  advantage 
over  the  more  elaborate 
trenching  machines  is  their 
low  cost.  (See  Farmers' Bul- 
letin, No.  524,  for  informa- 
tion on  digging  trenches  for 
small  fields  entailing  hand 
work.) 

Ditching  Plow  A. 


Fig.  1.— Ditching  plow  A. 


Perhaps  one  of  the  sim- 
plest trenching  devices  is 
the  ditching  plow  shown  in 
figure  1,  which  is  used  only  to  loosen  the  dirt  in  order  that  shovel- 
ing may  be  easier.  The  U-shaped  knife  does  most  of  the  cutting; 
the  side  knives  just  behind  keep  the  sides  of  the  trench  vertical. 
Each  plowing  cuts  about  3  to  6  inches  deep.  The  usual  width  of  the 
trench  is  about  12  inches,  but  the  side  knives  may  be  spread  to  cut 
16  inches  wide.  This  plow  weighs  about  165  pounds  and  costs  about 
$20.     Two  horses  and  two  men  are  used  with  it. 


Ditching  Plow  B. 


Figure  2  shows  another  ditching  plow  for  merely  loosening  the  soil. 
The  first  furrow  along  the  trench  is  made  with  an  ordinary  plow, 
then  the  ditching  implement  is  used.     This  plow  has  no  moldboard, 
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and  the  share  cuts  6  inches  wide  on  the  bottom.  An  adjustable 
slider  in  front  of  the  plowpoint  regulates  the  depth  of  each  cutting. 
The  plow  beam  is  adjustable  vertically,  being  pivoted  on  the  front 
arm  of  the  standard  and  held  in  the  desired  position  by  a  segment  at 
the  rear  end  of  the  beam.  The  first  round  of  this  plow  cuts  the  sides 
of  the  trench  straight  down.  The  loose  earth  is  then  shoveled  out, 
the  plow  beam  is  raised,  and  another  round  is  made;  this  process  is 
repeated  until  the  desired  depth  is  reached.  The  minimum  width  of 
trench  is  8  inches,  and  the  plow  works  in  this  width  to  3  feet  depth 
without  difficulty.  Wider  trenches  can  be  cut  deeper,  though  it 
may  be  necessary  to  lengthen  the  distance  between  the  plow  and  the 
team.  An  attachment  is  made  for  cutting  a  smooth  groove  in  the 
bottom  of  the  trench,  in  which  to  lay  the  tile,  but  there  is  no  way  of 
cutting  to  grade  with  this  implement.  The  plow  weighs  about  150 
pounds  and  costs  about  $18.  One  man  is  required  to  drive  the  horses 
and  one  to  handle  the  plow. 

Ditching  Scoop  C. 

This  implement  (fig.  3)  consists  of  a  knife  or  plow  working  similarly 

to  plow  A,  and  a 
bucket  by  which  the 
loosened  earth  is  re- 
moved from  the 
trench.  The  heavy 
U-shaped  steel  cut- 
ter is  mounted  on  a 

FIG.  2.-Ditchmg  plow  B.  ^^^^j    f^.^^^^    ^^^     ^^ 

the  ends  of  it  are  bolted  trimmers  for  widening  the  trench  sufficiently 
to  permit  easy  operation  of  the  scoop.  The  bucket  is  3 J  feet  long, 
17  inches  high,  and  10  inches  in  top  width.  It  is  hinged  to  the  cutter 
frame  by  steel  straps.  The  lower  end  of  the  wooden  handle  is 
fastened  to  a  loop  near  the  bottom  of  the  bucket.  A  hook  on  it 
engages  the  top  of  the  bucket  between  guides  that  keep  the  bucket 
from  tipping  when  the  handle  is  upright. 

Two  men  and  a  team  are  required  to  operate  this  scoop,  which  is 
filled  by  being  drawn  up  the  sloping  end  of  the  completed  part  of  the 
trench.  The  depth  of  each  cutting  is  controlled  by  an  adjustable 
shoe  just  in  front  of  the  cutting  knife.  The  scoop  will  hold  about  5 
cubic  feet  of  dirt,  and  is  usually  filled  after  moving  about  8  feet. 
When  full,  the  scoop  slides  out  of  the  trench,  the  handle  is  lifted  to 
disengage  the  hook,  and  the  bucket  falls  on  its  side.  A  loop  on  the 
bottom  of  the  bucket  offers  a  hold  for  turning  the  bucket  bottom  up, 
and  also  takes  much  of  the  wear  from  friction.  Perforations  in  the 
bottom  prevent  suction  from  holding  the  dirt  in  the  bucket.  The 
team  is  backed  while  the  scoop  is  drawn  back  to  position  for  another 
cutting. 
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Ditching  Plow  D. 

This  is  one  of  the  more  elaborate  plows  (fig.  4) .  The  dirt  is  not  only- 
loosened  by  the  plow,  but  it  is  also  forced  up  and  well  to  the  side  of 
the  trench  by  the  wings  provided  for  that  purpose.  The  full  depth  of 
the  trench  is  not  made  at  one  cutting,  but  about  5  to  6  inches  is 
removed  at  each  passage  of  the  plow.  The  trench  is  10  inches  wide, 
and  the  maximum  depth  is  2J  feet.  Attachments  may  be  purchased 
to  make  the  trench  15  inches  wide  and  3  feet  deep.  Six  horses  and 
tliree  men  (two  driving  the  teams)  are  ordinarily  used.  The  machine 
weighs  about  a  ton  and  costs  $250.  The  side  knives  to  cut 
the  wider  trench  cost  $25  extra,  and  the  device  for  deeper 
cutting  costs  $25  more.  The  bottom  of  the  trench  must 
be  graded  by  hand  unless  the  ground  surface  is  parallel  to 
the  grade  for  the  tile,  and  even  then  some  trimming  or 
smoothing  with  the  tile  scoop  should  be  done. 
Ditching  Plow  E. 

At  first  glance  this  machine  (fig.  5)  looks  something  like 
a  wheel  excavator,  but  it  is  merely  a  plow  with  a  wheel 
and  belt  for  lifting  the  dirt  out  of  the  trench.  The  plow  is 
located  under  the  rear  of  the  elevating  wheel,  which  bears 
the  entire  weight  of  the  machine  when  working.  The 
frame  of  the  machine  is  lowered  until  the  plow  cuts  a  slice 

of  earth  2  to  6 
inches  thick,  ac- 
cording to  the 
kind  and  condi- 
tion of  soil;  the 
driver  controls 
the  thickness  of 
this  slice  by  lev- 
ers that  change 
the  distance  of 
the  plowpoint  from  the  rim  of  the  elevating  wheel.  This  wheel  has 
a  wide  rim,  with  flanges  about  3  inches  deep  between  which  the 
8-inch  link  belt  fits  easily.  The  elevating  wheel  is  revolved  by 
friction  on  the  ground,  and  drives  the  link  belt  through  a  chain 
connection.  As  the  dirt  is  loosened  by  the  plow  it  is  caught  between 
the  wheel  and  belt  and  is  carried  to  the  top  of  the  machine,  where 
it  is  forced  off  the  wheel  upon  a  dirt  board  that  drops  it  beside 
the  trench.  The  flanges  of  the  large  wheel  act  as  rilling  cutters 
in  trimming  the  sides  of  the  trench.  The  belt  is  kept  taut  by 
a  small  movable  pulley  and  a  steel  spring  under  the  rear  driving 
seat.  When  one  slice  has  been  taken  from  the  bottom  of  the 
trench,  the  frame  of  the  machine,  with  the  plow,  wheel,  and  belt,'  is 


Fig.  3. — Ditching  scoop  C. 
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further  lowered  and  another  slice  is  cut.  This  process  is  continued 
until  the  trench  is  as  deep  as  is  desired,  or  until  the  maximum  depth 
for  the  machine  has  been  reached,  which  is  36  to  40  inches. 

In  the  manner  described,  this  excavator  will  dig  about  10  inches 
wide,  sufficient  for  laying  6-inch  tile.  The  illustration  shows  two 
trimming  knives  just  back  of  the  plow  for  making  wider  trenches. 
These  are  made  in  different  sizes,  for  'trenches  up  to  16  inches  wide. 
As  the  trimming  knives  are  behind  the  plow  the  dirt  which  they  loosen 
is  not  removed  until  the  machine  makes  the  next  cut  through  the 
trench.  The  dirt  board  may  be  raised  or  lowered  to  regulate,  in  a 
measure,  the  distance  at  which  the  excavated  material  is  placed  from 
the  trench.  Usually  only  one  man  and  four  horses  are  needed  for 
operating  this  plow,  although  sometimes  an  extra  man  is  needed  for 
driving  until  the  horses  become  accustomed  to  the  work.     The  oper- 


FiG.  4. — Ditching  plow  D. 

ator  sits  in  the  rear  seat.     The  excavator  weighs  about  a  ton  and 


costs  $300. 


WHEEL  EXCAVATORS. 


COMMON  FEATURES. 

The  wheel  excavators  generally  have  steel  bed  frames  rigidly 
braced,  upon  which  the  power  equipment  is  mounted.  Internal- 
combustion  engines  burning  gasoline,  kerosene,  naphtha,  or  alcohol 
are  perhaps  most  generally  used,  though  steam  engines  and  boilers 
are  often  preferred.  The  internal-combustion  engines  are  prefer- 
able where  it  is  important  to  avoid  unnecessary  weight. 

The  machine  is  usually  supported  upon  two  pairs  of  wheels,  the 
front  pair  with  flanges  to  prevent  slipping  sidewise  from  the  line  of 
the  trench.  The  rear  wheels  carry  most  of  the  weight  and  therefore 
are  large  and  broad.  Many  manufacturers  now  fit  their  machines, 
especially  the  heavier  ones,  with  what  are  known  as  apron  or  cater- 
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pillar  tractors  (see  figs.  7  and  11)  instead  of  rear  wheels.  Each  of 
these  tractors  consists  of  a  series  of  wooden  or  iron  crosspieces  car- 
ried by  parallel  endless  chains  about  a  steel  frame  in  such  manner 
that  the  weight  of  the  machine  rests  upon  several  crosspieces,  and 
the  large  bearing  surface  thus  obtained  will  support  the  machine 
upon  very  soft  ground.  As  the  excavator  moves  forward  the  chains 
lift  the  crosspieces  at  the  rear  and  carry  them  to  the  front  of  the 
tractor. 

Some  machines  move  by  applying  power  directly  to  turn  the  wheels 
or  tractors,  some  by  pulling  on  a  cable  anchored  to  a  ''dead  man'* 
buried  in  the  ground  ahead.  The  former  method  is  preferable  for 
firm  soils,  as  no  time  is  needed  to  place  the  ''dead  men."  In  soft 
soils,  when  power  is  applied  to  the  wheels  or  tractors,  these  often 
slip,  and  the  consequent  "churning"  causes  the  trench  banks  to 
cave  and  the  machines  to  settle  deep  into  the  ground.  When  a 
tile-laying  shield  must  be  used,  the  amount  of  power  necessary  to 


Fig.  5— Ditching  plow  E. 

move  the  machine  makes  it  impracticable  to  apply  power  directly 
to  the  tractors. 

As  already  stated,  the  digging  is  done  by  buckets  upon  the  rim  of 
a  wheel  that  is  revolved  in  the  trench  (fig.  6),  and  as  each  bucket 
reaches  the  top  of  the  circle  the  dirt  falls  upon  a  conveyor  belt  that 
can  be  shifted  to  deposit  the  spoil  upon  either  side  of  the  trench. 

Levers  are  so  arranged  that  the  depth  of  excavation  can  be  accu- 
rately controlled  by  the  person  operating  the  machine.  An  arm  or 
I  gage  is  attached  to  the  digging  frame  in  such  a  way  that  the  operator 
can  sight  across  it  to  targets  set  along  the  line  of  the  trench  at  a 
known  height  above  the  desired  bottom  and  can  thus  cut  true  to 
grade. 

For  work  in  soils  so  soft  that  the  sides  of  the  trench  will  not  stand 
unless  supported,  some  machines  may  be  fitted  with  shields  following 
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close  behind  the  digging  apparatus,  which  keep  the  trench  open 
until  the  tile  can  be  placed  in  position.  These  shields  are  usually 
about  8  feet  long,  just  sufficient  to  permit  a  man  to  work  in  them  and 
lay  the  tile  properly.  The  use  of  the  shield  of  course  increases  the 
amoimt  of  power  necessary  to  draw  the  machine  ahead.  The  cavmg 
earth  frequently  causes  the  last-laid  tile  to  ''creep"  forward  with  the 
machine,  leaving  an  opening  between  tiles  where  much  dirt  might 
get  into  the  drain  and  choke  it.  To  prevent  this,  the  man  laying 
the  tile  must  hold  it  back  until  it  has  left  the  shield. 

Machine  F, 
The  machine  of  this  class  in  most  common  use  (see  fig.  7)  has  an 
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Fig.  6.— Digging  mechanism  of  wheel  excavators. 

open  excavating  wheel;  that  is,  a  wheel  with  neither  spokes  nor  hub. 
This  wheel  consists  of  two  parallel  iron  rims  held  in  their  proper  rela- 
tive position  by  the  buckets,  which  are  fixed  between  the  rims  and 
firmly  riveted  to  them.  The  rims  are  supported  upon  four  pairs  of 
small  wheels  (see  fig.  6).  One  or  both  wheels  of  the  pair  just  above 
the  point  where  the  digging  is  done  are  sprocket  wheels,  through 
which  the  power  is  appUed.  The  buckets  are  open  at  the  inner  side, 
but  close  inside  the  rims  is  a  metal  plate  extending  nearly  one-third 
the  circumference  of  the  excavating  wheel  that  keeps  the  dirt  in  the 
buckets  until  it  has  been  carried  to  the  highest  point;  there  it  falls 
upon  a  belt  conveyor,  which  deposits  the  spoil  beside  the  trench 
Between  the  buckets,  which  have  semicircular  cutting   edges,  side 
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cutters  (see  fig.  6)  are  bolted  to  the  wheel  for  cutting  the  trench  a 
little  wider  than  the  buckets  and  reducing  the  friction.  The  front 
(nid  of  the  frame  carrying  the  excavating  wheel  is  hinged  to  the  rear 
of  the  platform  carrying  the  power  equipment;  the  rear  of  the  frame 
is  supported  on  a  shoe  that  slides  on  the  bottom  of  the  trench  and 
makes  a  smooth,  shallow  groove  for  the  tile.  The  maximum  depth 
of  digging  is  about  two-thirds  the  diameter  of  the  wheel.  Either 
sohd  or  skeleton  buckets  may  be  used.  The  former  type  is  made  of 
plates  that  fit  the  machine  for  digging  loose,  sandy  soils;  the  latter 
type  has  bars  instead  of  plates  for  the  sides  and  bottom  in  order  that 
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Fig.  7.— Wheel  machine  F,  equipped  with  shield  for  use  in  caving  soil. 

wet  and  sticky  soils  will  fall  out  more  readily.     Two  cleaning  devices 
are  furnished  to  remove  sticky  earth  from  the  buckets. 

This  machine  is  made  in  many  sizes,  digging  trenches  11^  inches 
wide  by  4^  feet  deep  to  54  inches  wide  by  12  feet  deep.  Its  weight 
varies  from  5^  to  51  tons.  The  weights  and  approximate  selUng 
prices  for  some  of  the  smaller  sizes,  equipped  with  steam  power  and 
wheel  traction,  are  as  follows: 


Sizes,  weights,  and  costs  of  machine  F. 


Size  of  trench. 

Weight. 

Price. 

Size  of  trench. 

Weight. 

Price. 

11^  inches  by  Ah  feet 

Tons. 
5J 
6| 
8h 
11 
13i 

$1,200 
1,-00 
1,750 
3,000 
3,800 

24  inches  by  7 J  feet 

Tons. 
15 
18 
20J 
24 

$4,800 

14  i  inches  by  4i  feet 

28  inches  by  7^  feet 

5,200 

15  inches  by  5^  feet         

32  inches  by  7|  feet 

5,500 

36  inches  by  7i  feet 

6,500 

'""  '       
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The  three  smallest  sizes  can  be  equipped  with  gasoline  engines 
instead  of  steam  engines  and  boilers  for  $200  to  $250  additional,  and 
on  aU  but  the  last  three  mentioned  apron  tractors  can  be  obtained 
instead  of  wheels  at  an  increase  of  $200  to  $400  in  cost.  Various 
gears  are  supplied  for  regulating  the  speed  of  the  excavating  wheel 
and  the  forward  movement  of  the  machine.  THe  latter  is  accom- 
phshed  by  power  applied  to  the  rear  wheels  or  tractors.  The  road 
speed  of  this  machine  is  about  2  miles  per  hour.  For  railroad  trans- 
portation the  wheels  or  tractors  must  be  removed  from  the  larger 
sizes. 

A  large  number  of  machines  of  this  style  have  been  manufactured 
and  have  given  general  satisfaction  in  ordinary  soil  conditions, 
although  they  have  not  worked  with  complete  success  in  some  tena- 
cious gumbo  soils.  They  have  cut  tree  roots  as  large  as  a  man's 
arm.  Stones  larger  than  the  buckets  will  be  rolled  out  if  found  near 
the  surface  of  the  ground,  but  when  bedded  deeply  they  must  be 
removed  by  hand. 

Machine  G. 

This  is  a  comparatively  new  excavator  very  similar  to  machine  F, 
the  principal  difference  being  in  the  buckets  (see 
fig.  8).  Each  of  these  is  Uke  a  broad,  low  T  with 
arched  top,  attached  by  the  vertical  stem  to  a  rib 
on  the  wide  rim  of  the  excavating  wheel.  The 
buckets  are  open  at  the  sides.  Two  stationary 
cleaners,  one  on  each  side  at  the  top  of  the  wheel, 
Fig.  8.— Buckets  of  wheel  scrape  the  dirt  from  the  buckets  into  short 
machine  G.  chutcs  that  drop  it  at  the  sides  of  the  trench. 

These  buckets  were  designed  for  very  sticky  soils,  and  for  work  in 
loose  material  are  fitted  with  spring  backs.  Either  steam  or  internal- 
combustion  engines  are  used,  the  latter  to  bum  kerosene,  distillate, 
motor  spirits,  or  gasoline.  Either  wheels  or  apron  tractors  can  be 
obtained.  The  limits  of  digging  of  the  various  sizes  are  the  same 
as  for  machine  F,  though  the  advertised  weights  of  a  few  of  the 
smaller  sizes  are  a  little  greater. 

Machine  H. 

Extreme  lightness  and  low  purchase  cost  are  the  most  notable 
features  of  machine  H  (fig.  9) .  It  is  made  in  only  one  size,  digging 
4i  feet  deep,  but  will  dig  three  widths.  The  greatest  width,  which 
is  16  inches,  will  accommodp.te  14-inch  tile.  The  total  weight, 
ready  for  work,  is  3,600  pounds;  the  price  is  $1,800. 

The  machine  is  mounted  upon  four  wheels  having  8-inch  tu'es, 
and  the  excavating  wheel  is  placed  between  the  front  and  rear  axles. 
This  wheel  is  raised  or  lowered  as  desired  by  cables  passing  over  the 
top  of  the  frame.     Power  is  furnished  by  a  40-horsepower,  4-cyl- 
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iiider  gasoline  motor  weighing  only  500  pounds,  which  is  mounted 
over  the  rear  axle.  The  machine,  is  moved  forward  by  pulling  on 
a  cable  fastened  to  the  front;,  of  the  maciiine  and  looped  over  a  pulley 
attached  to  a  ''dead  man"  ahjeaij-  It  is  easily  drawn  by  team  from 
one  job  to  another.  .   /    .       ^  "/.     . 

The  eight  excavating  buckets  are  of  ,the  open  or  skeleton  type, 
and  there  is  a  spring  cleaning  bar  for  use  in,  very  .^ticky  soil.  For 
work  in  sandy  material  special  frames  or  Jiriej(^  are  attached  to  the 
bars  of  the  buckets.  A  unique  feature  of  the  biTcketii.on  this  machine 
is  that  one  side  of  each  bucket  is  longer  than  the  opposite  side,  so 
that  one  end  of  the  cutting  edge  is  in  advance  of  the  other  and  the 
result  is  a  ''diagonal  draw"  cut.  Another  special  feature  of  this 
machine  is  that  all  the  excavated  material  is  not  carried  to  the  top 
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Fig.  9.— Wheel  machine  H. 

of  the  wheel,  but  any  loose  earth  falls  out  of  the  buckets  soon  after 
they  get  above  the  ground  surface,  upon  a  revolving  cyhnder  that 
throws  the  dirt  to  the  side  of  the  trench.  It  is  claimed  that  con- 
siderably less  power  is  required  to  operate  this  machine,  because 
the  whole  amount  of  excavated  material  is  not  lifted  to  the  top  of  the 
wheel. 

Excavator  H  is  of  rather  recent  manufacture,  but  all  of  this  make 
so  far  tried  seem  to  have  been  satisfactory.  Sticky  gumbo  has 
given  comparatively  Uttle  trouble,  and  a  machine  has  been  operated 
in  ground  so  soft  that  the  wheels  sank  to  the  hubs  in  the  mud.  A 
crew  of  two  men  is  desirable  for  trenching — one  to  operate  the 
machine  and  one  to  clean  the  crumbs  from  the  ditch  and  lay  the  tile. 
About  10  gallons  of  gasoline  are  used  per  day. 
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This  class  of  excavator,  like^  tfc.e  wh^ei  machines,  has  steel  bed 
frames  mounted  upon  two  pairs  of  wheels  .and  carrying  steam  engines 
and  boilers  or  intepial-c-onibustioB  .engines.  Apron  tractors  are 
often  used  instead  vof. the  rear  -^ heels.  The  digging  apparatus  is 
operated  by  asprOcilet  wheel  at  the  upper  end  of  the  frame,  receiving 
power  through">  chai^^cdnre  from  the  engine  (see  fig.  10.)     At  the 


Fig.  10. — Digging  mechanism  of  endless-chain  excavators. 

end  of  their  upward  movement  the  buckets  empty  their  loads  upon 
an  endless  belt  which  conveys  the  dirt  far  enough  to  the  side  that 
it  will  not  fall  back  into  the  trench.  Cutting  knives  or  teeth  on 
the  Up  of  the  bucket  are  often  used  in  hard  ground. 

Devices  for  cleaning  the  buckets  are  provided.  The  depth  of 
excavation  is  regulated  by  levers,  gage,  and  targets  in  the  same  way 
as  for  the  wheel  excavators.  Shields  can  be  used  to  keep  the  trench 
from  caving  until  the  tile  have  been  laid. 
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Machine  I. 
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,  This  excavator  (see  fig.  11)  carries  most  of  the  weight  on  two 
tractors,  each  of  10  to  50  square  feet  bearing  surface,  depending 
upon  the  size  of  the  machine  and  the  character  of  the  soil.     The 

;  front  wheels  guide  the  machine  and  carry  a  little  weighs.  The  usual 
power  equipment  is  a  gasoline  engine  of  the  vertical  water-cooled 
type  with  two  to  four  cylinders.  This  is  belt-connected  to  a  fric- 
tion drum,  which  transmits  the  power  through  a  heavy  sprocket 
chain  to  the  excavating  chain  and  the  belt  conveyer.     The  gaso- 


Fig.  11. — Endless-chain  machine  I. 

hne  and  water  tanks  are  located  ahead  of  the  engine  on  the  front 
of  the  bed  frame.  The  machine  moves  forward  by  power  applied 
directly  to  the  tractors.  Its  average  speed  on  the  road,  when  not 
digging,  is  about  \\  miles  per  hour.  The  manufacturers  of  this 
machine  provide  a  device  that  prevents  soft  earth  from  working  up 
between  the  boards  forming  the  bearing  surface  of  the  tractor,  elimi- 
nating a  source  of  annoyance  not  uncommon  to  apron  tractors  gen- 
erally. The  excavating  buckets  are  of  the  open  conical  scoop 
shape,  and  as  each  revolves  about  the  driving  wheel  it  is  scraped 
by  a  cleaning  device  that  causes  the  dirt  to  fall  upon  the  belt  con- 
veyer. This  conveyer  can  be  shifted  from  one  side  to  the  other 
with  Uttle  trouble,  permitting  the  dirt  to  be  piled  on  the  side  preferred. 


14  farmers'  bulletin  698. 

The  machine  is  made  in  two  sizes,  the  smaller  digging  12  to  22  inches 
wide  and  any  depth  not  exceeding  6  feet,  the  larger  digging  15  to  28 
inches  wide  and  any  depth  to  10  feet.  The  operator  can  adjust  the 
width  of  the  trench  merely  by  changing  the  knives  or  reamers  used 
with  the  buckets.  The  smaller  machine  weighs  about  9  tons,  is 
fitted  with  an  1 8-horsepower  gasoline  engine,  and  costs  about  |3,000. 
The  larger  machine  weighs  about  11  §  tons  and  costs  about  $4,000. 
It  may  be  fitted  with  a  25-horsepower  gasoline  engine,  or  with  an 
1 8-horsepower  SJ  by  8i  inch  steam  engine  and  25-horsepower  vertical 
boiler.  An  attachment  is  manufactured  which  will  cut  ditches  with 
sloping  banks,  having  a  maximum  depth  of  5  fe^t  and  a  maximum 
top  width  of  7|  feet.  Only  one  man  is  needed  to  operate  this  machine. 
The  average  fuel  consumption  is  about  15  gallons  of  gasoline  per  day. 
For  shipping  from  one  railroad  point  to  another,  these  machines  can 
be  loaded  upon  a  flat  car  without  dismantling. 

Machine  J. 

A  noticeable  feature  of  this  machine  is  that  a  third  pair  of  wheels 
is  used  to  support  the  rear  end  of  the  digging  apparatus  (see  fig.  12). 
When  working,  the  rear  wheels  are  spread  wide  apart,  so  that  the 
truck  straddles  the  trench  and  the  waste  banks.  For  road  travel 
and  for  railroad  transportation  the  rear  truck  is  narrowed  to  the 
width  of  the  others.  The  front  end  of  the  frame  supporting  the 
buckets,  and  the  greater  part  of  the  weight  of  the  power  machinery, 
is  carried  on  the  two  large  wheels  of  the  middle  truck.  Spreaders 
can  be  used  to  widen  the  rims  of  these  wheels,  permitting  the  machine 
to  travel  over  very  soft  ground.  Both  the  front  and  the  rear  wheels 
can  be  steered  so  that  turns  of  short  radius  can  be  made  both  on  the 
road  and  when  digging.  Power  is  furnished  by  a  gasoline  engine.  A 
friction  clutch  is  used  to  prevent  large  rocks  or  other  obstructions 
from  breaking  the  machinery.  This  excavator  ordinarily  moves 
under  power  applied  from  the  engine  to  the  large  middle  wheels, 
but  when  a  shield  is  used  in  the  trench  to  prevent  caving  of  the  sides 
the  machine  is  moved  by  pulling  on  a  cable  anchored  ahead.  The 
road  speed  is  about  IJ  miles  per  hour.  The  digging  equipment  is 
similar  in  general  to  that  of  excavator  I  already  described.  The 
buckets  are  of  a  special  conical  shape.  The  cleaning  device  is 
stationary,  with  a  spring  that  makes  the  cleaner  fit  each  bucket 
exactly,  and  has  worked  exceptionally  well  in  sticky  gumbo  soil. 
There  are  two  conveyor  belts,  one  on  each  side,  which  meet  under  the 
middle  of  the  bucket  being  dumped.  When  both  conveyors  are  in  a 
horizontal  position  the  dirt  is  deposited  on  both  sides  of  the  trench; 
all  may  be  placed  on  one  side  by  merely  raising  the  conveyor  on  the 
opposite  side  to  a  vertical  position.  The  mechanism  regulating  the 
depth  of  cut  is  mounted  upon  the  trailer  frame  that  connects  the 
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rear  wheels  and  the  forward  part  of  the  machine,  and  can  he  operated 
either  by  hand  or  by  power  from  the  engine. 

Excavator  J  is  made  in  three  sizes.  The  smallest  machine  cuts 
16  to  26  inches  wide  and  9  feet  deep,  weighs  about  8  tons,  is  equipped 
with  a  25-horsepower,  2-cylinder,  opposed  type,  internal-combustion 
engine,  and  costs  about  $4,000.  The  middle  size  cuts  28  to  47  inches 
wide  and  12  feet  deep,  weighs  about  15  tons,  has  a  40-horsepower 
engine,  and  costs  about  $6,000.  The  largest  machine  cuts  28  to  58 
inches  wide  and  20  feet  deep,  weighs  about  18  tons,  has  a  40-horse- 
power engine,  and  costs  about  $6,500.  An  extension  for  digging 
deeper  than  the  stated  limits  can  be  furnished  for  the  two  larger 
machines.  Motor  spirits,  gasohne,  or  kerosene  can  be  used  for  fuel. 
This  machine  weighs  less  than  any  other  practical  design,  capable  of 
digging  to  the  same  limits,  that  has  yet  been  placed  on  the  market. 
In  the  two  larger  sizes  this  excavator  has  a  crane  mounted  on  the 


Fig.  12.— Endless-chain  machine  T. 

trailer  frame  for  lifting  the  tile  from  the  side  into  the  bottom  of  the 

trench.     The  windlass  for  the  crane  is  usually  worked  by  hand, 

but  it  could  be  operated  by  power  from  the  engine.     The  entire  trailer 

with  the  digging  mechanism  can  be  detached  by  removing  one  bolt 

and  disconnecting  the  hoisting  cable  and  the  chain  driving  the  buckets; 

the  forward  part  of  the  machine  then  can  be  used  as  an  ordinary 

traction  engine  for  hauhng  or  other  power  purposes.     To  run  either 

of  the  larger  machines  two  men  are  necessary — one  to  operate  the 

traction  and  one  to  regulate  the  depth  of  cutting  and  to  operate  the 

tile  crane. 

Machine  K. 

The  unique  feature  of  machine  K  (see  fig.  13)  is  that  the  excavating 
buckets  are  drawn  vertically  up  the  end  of  the  trench  instead  of  at  a 
considerable  angle.  The  advantage  of  this  feature  is  that  the  machine 
will  cut  curves  of  unusually  short  radius.     The  machine  moves  on  four 
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wheels,  the  rear  pair  large  and  having  24-inch  tires  that  can  be  in- 
creased by  spreaders  to  48-inch  width.  The  machine  travels  on  the 
road  at  about  2J  miles  per  hour.  There  are  10  cyUndrical  buckets 
attached  to  a  roller  chain,  which  travels  on  a  rigid  frame  shaped  Hke 
an  inverted  L,  with  the  vertical  stem  toward  the  front  of  the  ma- 
chine. The  buckets  are  filled  as  they  rise  vertically  from  the  trench, 
then  pass  back  over  the  horizontal  part  of  the  digging  frame,  and  drop 
their  loads  upon  the  belt  conveyor  as  they  turn  about  the  end  of  the 
frame.     Returning  forward  horizontally  they  pass  over  a  cleaning 


Fig.  13.— Endless-chain  machine  K. 

plate  before  turning  downward  to  the  bottom  of  the  trench.  The 
cleaning  plate  just  fits  the  buckets  and  is  especially  valuable  in  very 
sticky  soils.  It  is  in  turn  kept  clean  by  a  gear-driven  scraper.  The 
buckets  are  slotted  on  the  outer  side  and  the  bottoms  are  hinged 
to  permit  passage  over  the  cleaning  device  and  its  support.  A 
''crumber''  is  dragged  behind  the  excavating  frame,  to  scrape  up  any 
loose  earth  and  to  make  a  groove  in  the  bottom  of  the  trench  that 
will  keep  the  tile  in  perfect  ahgnment.  The  depth  of  cut  is  regulated 
accurately  by  raising  or  lowering  vertically  the  whole  digging  frame 
and  mechanism. 
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This  vertical-cut  excavator  is  made  in  two  sizes.  The  smaller  size 
cuts  13  to  17  inches  wide  and  6 J  feet  deep,  has  a  25-horsepower,  2- 
cylinder,  opposed  type  gasoline  engine,  weighs  about  5 J  tons,  and 
costs  approximately  $3,000.  The  larger  size  cuts  17  to  24  inches 
wide  and  9  .feet  deep,  is  equipped  with  a  15-horsep6wer  steam  engine 
and  18  horsepower  vertical  boiler,  weighs  .10  tons,  and  costs  about 
$4,000.  The  gasoline 
engine  of  the  smaller 
machine  is  mounted 
over  the  forward  truck' 
but  the  steam  engine 
and  boiler  are  mounted 
between  the  two  trucks 
on  a  strong  bed  frame 
with  the  water  taiik  in 
front.  The  digging  ap- 
paratus on  each  size  is 
placed  just  behind  the 
rear  truck. 

In  beginning  a  trench, 
a  shallow  hole  must  be 
excavated  into  which 
the  digging  frame  is  low- 
ered before  the  buckets 
can  be  started.  The 
smaller  machine  can  be 
operated  by  one  man. 
This  size  can  cut  on  a 
curve  of  50  feet  radius. 
The  larger  size  requires 
a  crew  of  three  men — 
one  to  operate  the  dig- 
ging machinery,  one  to 
tend  the  engine  and 
boiler,  and  one  to  haul 
water.  About  30 
per  day. 


Fig.  14.— Scraper  machine  L. 

barrels  of  water  and  a  ton  of  coal  are  needed 


SCRAPER  EXCAVATORS. 


As  previously  stated,  the  machines  in  this  class  are  merely  adapta- 
tions of  excavators  originally  designed  for  digging  large  ditches. 
They  are  not  suited  to  trenching  for  small  tile,  and  seem  to  be  used 
entirely  for  large  tile  mains. 
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Machine  L. 

The  illustration  (fig.  14)  shows  a  drag-line  excavator  of  ordinary 
design  being  used  for  laying  a  main  drain  of  very  large  tile.  Upon 
the  bed-frame  is  mounted  a  swinging  boom,  the  upper  end  of  which 
is  supported  by  a  cable  from  the  top  of  the  A-frame,  also  mounted 
upon  the  bed  of  the  machine.  The  bucket  or  scoop  hangs  on  a  cable 
from  the  upper  end  of  the  boom.  It  is  filled  by  being  dragged  length- 
wise of  the  ditch  by  a  cable  pulhng  directly  from  the  front  of  the 
machine.  The  loaded  bucket  is  raised  by  the  rope  from  the  boom, 
which  then  swings  it  to  the  waste  bank  to  be  dumped.  Another 
cable  from  the  hoisting  engine  may  be  run  over  a  sheave  on  the  end 
of  the  boom  to  Hf t  the  tile  into  place  from  beside  the  trench.  Either 
steam  or  gasohne  power  may  be  used  to  do  all  the  work  of  digging, 
swinging,  and  dumping  the  dirt,  and  of  lifting  the  tile  into  place. 
Only  one  man  is  required  to  operate  the  machine,  but  a  second  man 
is  needed  to  attach  the  lifting  cable  to  the  tile  beside  the  trench,  and 
a  third  to  fit  the  tile  as  they  are  placed  in  position. 

Machines  of  this  drag-fine  type  are  sometimes  fitted  with  a  guide 
rail  for  the  bucket  to  give  better  control  of  the  place  and  depth  of 
cutting.  Such  guides  may  help  in  making  a  clean,  smooth  trench. 
This  type  can  not  dig  to  grade  as  accurately  as  the  wheel  and  endless- 
chain  types,  and  the  bed  for  the  tile  must  often  be  smoothed  with 
shovels. 

BACK-FILLING  AND  TILE-LAYING  DEVICES. 

Some  operators  of  trenching  machines  have  equipped  the  exca- 
vators, with  mechanical  devices  for  filfing  the  trenches  after  the  tile 
have  been  laid.  These  may  be  used  with  either  wheel  or  endless- 
chain  machines,  whenever  sufficient  power  is  available.  One  such 
arrangement,  manufactured  by  the  makers  of  excavator  J,  con- 
sists of  a  conveyor  belt  to  carry  the  dirt  from  the  excavator  to  a 
point  behind  the  man  laying  the  tile,  and  there  to  dump  it  into  the 
trench  (see  fig.  15).  The  frame  supporting  the  belt  is  mounted  on  a 
truck  that  straddles  the  trench.  Considerable  power  is  required  to 
operate  this  conveyor. 

Simple  devices  are  V-shaped  plows  attached  to  the  excavators  by 
means  of  cables.  They  may  be  made  of  either  metal  or  wood.  As 
the  excavator  moves  forward  the  back-fiUer  is  dragged  along,  wide 
end  foremost  and  one  arm  on  each  side  of  the  trench,  scraping  the 
waste  banks  into  the  ditch. 

Steel  chutes  for  laying  tile  up  to  12  inches  in  diameter,  without 
requiring  a  man  in  the  trench,  have  been  attached  to  trenching  ma- 
chines. These  have  not  been  wholly  successful,  at  least  partly  be- 
cause tile  sfightly  irregular  in  form  can  not  be  fitted  together  as  is 
done  when  they  are  laid  by  hand. 


TEENCHING   MACHINERY. 
COST  OF  TRENCHING  BY  MACHINERY. 
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The  cost  of  trenching  by  machinery  depends  upon  a  number  of 
factors,  some  of  which  are  often  overlooked  in  considering  the  pur- 
chase of  such  a  machine. 

The  cost  of  operation  jper  day  will  depend  upon  the  number  of  men 
and  teams  employed,  the  wages  paid,  and  the  amount  and  cost  of 
fuel.  In  respect  to  labor,  the  internal-combustion  engine  has  the 
advantage,  for  usually  only  one  skilled  operator  is  needed,  while 
steam  equipment  requires  also  a  fireman  and  a  team  with  driver  to 
haul  fuel  and  water.  Not  all  workmen  are  paid  when  work  is  delayed 
by  unfavorable  conditions  or  for  repairs,  but  the  operator  and  fre- 
quently his  helper  are  employed  in  making  the  repairs,  and  it  may 


Fig.  15.— Back-filling  belt  conveyor,  attached  to  machine  J. 

sometimes  be  necessary  to  pay  the  operator  for  time  lost  owing  to 
such  causes  as  rain.  Laying  tile,  blinding,^  and  back-filHng  the 
trenches  of  course  require  furthei  labor,  which  would  be  the  same 
for  any  machine  or  for  hand  labor,  unless  a  back-filling  device  is 
attached  to  the  excavator.  In  tile-drain  contracts  only  three  items 
are  usually  covered:  trenching,  laying,  and  blinding. 

The  amount  of  work  done  per  day  will  depend  upon  the  soil  con- 
ditions, the  strength  and  efB.ciency  of  the  machine,  and  the  skill  of 
the  workmen.  One  of  the  most  diflB.cult  soils  to  work  is  a  wet,  sticky 
clay;  a  sandy  subsoil  will  often  cause  difficulty.  The  presence  of 
large  stones  or  tree  roots  wiU  of  course  interfere  greatly,  more  so 
than  with  hand  ditching.  Very  hard  subsoil  may  make  progress 
slow.  Some  of  the  machines  have  worked  through  15  inches  of  frost, 
but  this  is  severe  work  for  any  excavator.     Some  clays  become 

I  "Blinding"  is  carefully  placing  the  first  few  inches  of  earth  around  and  over  the  tile  to  hold  it  in  posi- 
tion and  protect  it  when  the  trench  is  being  filled. 
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baked  hard  enough  in  dry  periods  to  make  trenching  slow.  These 
various  conditions  wlQ  show  the  weak  points  of  a  machine,  and  maj 
cause  considerable  expense  for  repairs,  due  not  only  to  cost  of  repair 
work,  but  also  to  time  lost. 

It  is  interesting  to  note  a  few  instances  of  work  by  machines.  In 
a  saturated  loam  soil,  a  machine  F  dug  105  rods  of  trench  14|  inches 
wide  and  40  inches  deep  in  9  hours  (an  unusually  good  day's  run). 
In  a  heavy,  sticky  clay,  another  machine  of  the  same  type  dug  280 
rods  of  12-inch  trench  3  J  to  5i  feet  deep  at  the  rate  of  61  rods  in  10 
hours,  the  best  day's  work  being  91  rods.  On  another  job  where 
the  soil  was  saturated  at  depths  of  3  to  5  feet,  progress  by  a  similar 
machine  on  a  12-inch  trench  was  as  follows: 

Performance  of  a  trenching  machine  of  the  wheel  type  (machine  F). 


Top  soil. 

Subsoil. 

Average 
depth. 

Length. 

Time. 

Average 
rate. 

Clay  loam 

Silty  clay 

do 

Feet. 

3.7 
5  to  5. 5 
5  to  5. 5 
5  to  5.5 

Rods. 

30.3 

42.5 

21.2 

212.0 

Days. 

3 

2 

23 

Rods  per 
day. 
30  3 

Silty  clay  loam 

14  2 

Siltv  clay  loam                  .      .         ... 

SUtysand 

do 

10  6 

Randy  loani 

9  2 

Tot-als  arid  mpans 

5.1 

306.0 

29 

10  55 

In  the  sandy  subsoil  the  sides  of  the  trench  caved  badly.  The 
rates  on  this  work  are  much  more  nearly  indicative  of  the  average 
performance  that  may  be  expected  for  a  job  than  the  two  selected 
examples  given.  In  northern  Illinois  the  owner  of  an  excavator  of 
type  H  has  found  that  his  machine  wiU  dig  about  100  rods  of  trench 
3  feet  deep  per  10  hours'  actual  digging. 

The  matter  of  lost  time  is  of  great  importance,  for  the  owner  is 
usually  losing  money  when  his  machine  is  not  digging.  The  portion 
of  a  year  during  which  a  machine  does  not  work  is  surprisingly  great, 
even  to  many  drainage  contractors,  and  will  explain  why  trenching 
with  a  machine  costs  so  much  more  than  one  ordinarily  wiQ  reckon 
even  after  watching  the  machine  work  for  several  days  under  adverse 
conditions.  While  a  machine  is  on  the  work  there  is  loss  due  to 
stormy  weather,  and  sometimes  due  to  flooding  of  lowlands;  there 
are  delays  for  repairs,  including  waits  for  new  machine  parts;  and 
there  is  time  spent  in  moving  from  one  trench  to  another.  Interest 
and  depreciation  charges  accrue  during  aU  these  delays,  as  well  as  on 
Sundays  and  while  the  machine  is  being  transported  between  jobs  or 
lies  idle  waiting  for  new  work.  In  the  northern  States  there  are  two 
to  four  months  of  the  year  when  frozen  ground  and  cold  weather 
prevent  work  of  this  kind,  except  at  rates  too  high  for  farm  drainage. 
A  contractor  who  has  his  machine  actually  digging  200  days  in  the 
year  is  fortunate. 
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It  will  be  helpful  to  examine  the  record  of  one  large  contract  on 
which  the  conditions  were  fairly  good.  The  machine  of  type  F 
arrived  June  24  and  began  digging  July  3;  trenching  was  completed 
October  1.  Of  the  100  days  the  machine  was  on  the  job,  there  were 
14  Sundays,  61  days  of  machine  work,  and  25  days  lost  on  account  of 
repairs,  rain,  and  miscellaneous  delays.  The  main  drain,  of  5-inch 
to  12-inch  tile,  was  358  rods  long  and  of  about  3.9  feet  average  depth. 
The  lateral  drains,  of  4-inch  and  5-inch  tile,  had  a  total  length  of 
6,055  rods  and  an  average  depth  of  about  2 J  feet.  Of  the  61  days  of 
work,  12  were  required  for  the  main  drain  and  49  for  the  laterals. 
The  average  rates  of  progress,  considering  only  the  days  of  actual 
work,  were  29.8  rods  per  day  for  the  main  drain,  and  123.6  rods  per 
day  for  the  laterals.  If  the  25  lost  days  be  included,  the  working 
days  actually  used  were  15  and  71  for  the  main  and  the  laterals, 
respectively,  and  the  average  rates  of  digging  are  then  computed  as 
23.9  and  85.3  rods  per  day. 

The  cost  of  this  contract  may  be  estimated  as  foUows,  since  rather 
accurate  data  are  available : 

Freight  on  machine,  water  wagon,  etc $78.  54 

Repairs  and  renewals 109.  92 

Fuel,  about  24  tons  coal,  delivered 94. 90 

Lubricating  oil 13.  95 

Labor: 

Operator,  at  22^  cents  per  hour $123.  58 

Fireman,  at  20  cents  per  hour 109.  80 

Team  and  driver,  at  $2  per  day 122. 00 

355. 38 

Horse  feed 60. 12 

Incidentals 28.  85 

Camp  equipment  for  laborers .* 29.  55 

Total  cost  of  operation '. 771.  21 

To  the  foregoing  cost  of  operation  must  be  added  the  cost  of 
superintendence  and  of  "overhead"  charges  paid  by  the  contractor, 
such  as  office  rent,  clerical  hire,  and  travel  in  securing  the  contract; 
these  might  be  assimied  very  roughly  as  $150.  While  the  machine 
was  on  the  job  only  100  days,  there  should  be  added  the  time  that  the 
machine  was  in  transit  to  the  job,  the  time  used  for  repairs  before 
shipment  to  the  work  (in  this  case  new  boiler  flues  were  placed  and 
some  machining  of  parts  was  done),  and  a  proportionate  part  of  the 
time  the  machine  is  idle  between  contracts  and  on  account  of  winter 
weather.  It  is  reasonable  to  assunae  that  interest  and  depreciation 
should  be  charged  for  about  ^ve  months .  The  machine  probably  cost, 
new,  about  $1,750.  Depreciation  on  machinery  of  this  kind  is 
especially  difficult  to  determine  accurately,  but  it  may  be  assumed 
that  by  the  end  of  four  years  the  excavator  will  have  been  practically 
rebuilt;  the  bed  and  perhaps  the  engine  will  be  in  fair  condition,  but 
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renewals  of  other  parts  will  have  been  made  many  times.  On  this 
basis  the  cost  of  that  part  of  the  contract  covering  the  trenching 
machine's  work  is  computed. 

Cost  of  operation $770 

Superintendence  and  overhead  charges 150 

Interest 50 

Depreciation 200 

Total 1,170 

Dividing  this  cost  in  the  ratio  of  15  to  71,  the  days  required  for 
the  main  and  the  laterals,  the  cost  of  trenching  only  is  computed  as 
57  cents  per  rod  for  the  main  and  16  cents  per  rod  for  the  laterals. 
If  the  labor  for  laying  and  blinding  the  tile  cost  $3.82  per  day  for  the 
61  days  the  machine  was  digging,  the  total  cost  of  trenching,  laying, 
and  blinding  was  70  cents  per  rod  for  the  main,  and  19  cents  per 
rod  for  the  laterals.  The  main  averaged  3.9  feet  deep,  and  one-third 
was  wide  enough  for  10-inch  and  12-inch  tile;  the  laterals  averaged 
2  J  feet  deep,  all  of  minimum  width.  The  cost  for  the  main  is  unusually 
high,  while  that  for  the  laterals  is  unusually  low.  In  the  early  part 
of  the  work,  including  the  work  on  the  main,  digging  was  slow  because 
the  ground  was  very  dry  and  hard.  Several  buried  stumps  caused 
minor  breaks  and  some  delay.  Because  one  lateral  was  dug  and  the 
tile  laid,  and  rain  came  before  connection  was  made  to  the  main, 
about  500  feet  of  5-inch  tile  had  to  be  removed,  cleaned,  and  relaid. 

It  is  interesting  to  compare  the  foregoing  contract  job  with  the 
following  work  done  by  a  landowner.  A  second-hand  steam  trencher 
of  type  F  was  bought  for  $500  on  January  8,  and  not  long  after  the 
completion  of  the  work  on  November  5  it  was  sold  for  $400.  The 
work  on  this  farm  was  the  total  done  by  the  machine  in  the  year. 
The  total  length  of  trenching  was  3,830  rods,  the  average  depth  about 
32  inches;  5-inch  tile  was  the  largest  laid.     The  cost  items  were: 

Freight  on  machine $20. 00 

Travel  to  purchase  machine 17.  95 

Repairs  and  renewals 203.  09 

Fuel: 

4tonscoal $20.00 

50  cords  wood  (cut  on  farm) 100.  00 

120. 00 

Oil  and  grease 7. 10 

Labor: 

Operator,  at  20  cents  per  hour $276.  80 

Helper,  at  15  cents  per  hour 207.  60 

Team  and  driver,  17^  cents  per  hour 121. 10 

605.50 

Interest  on  cost  of  machine. 30. 00 

Depreciation 100.  00 

Total  cost  of  trenching 1, 103.  64 


TRENCHING    MACHINERY.  23 

The  cost  per  rod  was  thus  28|  cents.  The  cost  of  laying  and 
blinding  the  tile  was  $331.70  for  3,830  rods,  or  8J  cents,  making 
the  total  cost  37i  cents  per  rod  for  trenching,  laying,  and  blinding. 
The  top  soil  was  loam,  overlying  a  compact  silty  clay  subsoil.  A 
good  many  small  bowlders  were  encountered,  and  hardpan  was 
sometimes  found  where  the  cutting  was  as  deep  as  3i  feet. 

A  machine  of  type  H  worked  from  January  1  to  April  18  in  stiff, 
heavy  clay.  The  total  length  of  drain  was  3,075  rods,  including 
about  1,200  feet  of  10-inch  and  12-inch  tile;  the  average  depth  3  J  feet. 
For  about  600  feet,  6  inches  of  lime  rock  was  encountered  that  required 
blasting.  About  one-third  of  the  length  was  through  a  hardpan 
subsoil  that  could  not  be  shoveled  by  hand  until  it  had  been  loosened 
with  picks.  Frequent  rains  kept  the  ground  saturated  most  of  the 
time.  Of  the  92  working  days,  32  were  lost  on  accoimt  of  rain  and 
repairs.  The  cost  of  trenching,  laying,  and  blinding,  including  setting 
grade  stakes  and  leveling,  but  not  back-filling,  was  as  follows : 

Labor $606.  64 

Repairs ; 46.  65 

Gasoline,  oil,  etc 58.  27 

Board  for  part  of  crew 51.  00 

Interest  and  depreciation 240.  00 

Total ; 1,  002.  56 

This  is  equivalent  to  32.6  cents  per  rod.  There  was  no  freight  to 
be  paid,  and  the  farmer  moved  the  machine  from  one  drain  line  to 
the  next.  Interest  and  depreciation  are  computed  at  $4  per  day  of 
actual  digging,  which  seems  reasonable  for  this  machine,  if  kept 
fairly  busy. 

The  same  machine  worked  from  April  20  to  June  6  in  a  sandy  loam 
with  weather  and  soil  conditions  favorable,  although  one  rain  caused 
some  httle  caving  of  trenches.  The  length  of  drain  was  1,450  rods, 
including  600  feet  of  10-inch  and  12-inch  tile;  the  average  depth 
was  3  feet.  Of  the  42  working  days,  3  were  lost  on  account  of  rain, 
3  for  repairs,  and  8  waiting  for  necessary  work  by  another  contractor, 
all  of  which  are  charged  in  the  following  cost : 

Labor $259.  90 

Gasoline,  oil,  etc 31.  50 

Repairs 16.  40 

Board  for  men 30.  00 

Interest  and  depreciation 112.  00 

Total 449.  80 

This  is  equivalent  to  31  cents  per  rod  for  setting  grade  stakes, 
leveling,  trenching,  laying,  and  back-filhng.  The  cost  of  the  delay 
for  another  contractor  amounted  to  $38.80,  or  2.7  cents  per  rod. 
There  were  no  freight  or  hauling  expeuses  on  this  contract. 
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The  foregoing  figures  show  a  considerably  greater  cost  than  such 
work  is  generally  supposed  to  involve;  however,  the  writer  beUeves 
that  when  the  total  expense  and  the  amount  of  work  done  in  the 
whole  year  are  counted  up  the  costs  given  will  be  found  not  far  from 
the  average. 

For  tile  trenching  and  laying  by  hand,  where  experienced  men  are 
employed,  the  rate  of  progress  for  one  bottom  man  and  one  top  man 
for  the  smaller  size  of  tile  laid  not  more  than  3  feet  deep,  is  ordinarily 
15  to  30  rods  per  day,  depending  largely  upon  soil  conditions.  In 
some  sections  of  the  country,  where  the  use  of  unskilled  colored  labor 
is  necessary,  the  same  number  of  men  wiU  put  in,  even  with  good 
supervision,  only  5  to  8  rods  per  day  per  man;  the  cost  for  this  labor 
per  man  is,  of  course,  considerably  less  than  for  the  other.  Hand 
trenching,  laying,  and  blinding  by  experienced  men  in  good  loamy 
soils  costs  from  25  to  40  cents  per  rod  for  depths  not  exceeding  36 
inches,  and  in  sticky  soils  from  40  to  50  cents  per  rod. 

It  wiU  be  noted  that  there  is  not  a  great  difference  in  the  cost  of 
trenching  by  hand  and  by  machine.  The  advantage  of  the  latter 
method  is  in  the  shorter  time  required  to  install  drains  and  the  less 
trouble  in  securing  the  few  workmen  wanted.  Men  capable  of  satis- 
factorily operating  a  trenching  machine  can  usually  be  found,  even 
where  it  is  impossible  to  secure  workmen  to  do  acceptable  hand 
trenching  without  close  and  constant  supervision.  On  the  other 
hand,  a  farmer  buying  an  expensive  machine  to  do  a  small  amount  of 
work  might  experience  some  difficulty  in  keeping  it  busy  with  profit 
until  it  can  be  sold. 

SELECTING  A  TRENCHING  MACHINE. 

In  selecting  a  trenching  machine,  the  prospective  purchaser  should 
consider  carefully  the  amount  of  work  to  be  done  by  it,  the  dimen- 
sions of  the  trenches  to  be  dug,  the  nature  of  the  soil  to  be  excavated, 
and  other  conditions  of  work. 

The  wheel  type  of  excavator  is  most  generally  used  for  installing 
farm  drains,  probably  owing  to  a  lower  cost  for  the  smaller  sizes  than 
the  cost  of  the  chain  type.  Machines  of  the  latter  kind  have  greater 
range  in  size  of  trench  than  wheel  excavators  of  the  same  weight, 
and  seem  to  be  better  adapted  for  work  when  there  is  a  great  deal  of 
8-inch  tile  and  larger.  When  the  greater  portion  of  a  job  is  small  tile 
at  ordinary  depths,  of  course  the  excavator  should  be  suited  to  the 
major  part.  Some  of  the  machines  are  so  constructed  that  the 
excavating  mechanism  can  be  easily  detached,  leaving  the  other  part 
available  as  a  traction  engine  or  to  furnish  power  for  running  mis- 
cellaneous farm  machinery. 

The  weight  of  the  excavator  is  important  in  digging  soft  earth, 
and  may  require  the  use  of  apron  tractors  instead  of  the  less  expensive 
wheels.     Sometimes   internal-combustion   engines    are   preferred    to 
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Bteam  equipment  because  they  weigh  less.  Internal-combustion 
engines  are  also  quite  popular  for  the  smaller  machines  because  the 
number  of  men  required  for  operation  is  less,  but  they  are  not  so 
dependable  for  continuous  operation  as  steam  engines,  and  the  latter 
equipment  is  therefore  generally  preferred  for  large  machines.  In 
Bome  localities  gasoline  and  similar  fuels  are  nob  easily  obtainable, 
and  if  wood  is  plenty  and  cheap  this  may  make  steam  machinery  more 
desirable.  When  the  same  engine  is  to  be  used  for  grinding  feed  and 
for  similar  work,  the  readiness  with  which  internal-combustion  engines 
can  be  started  makes  them  desirable. 

A  trenching  machine  should  be  constructed  of  good  materials 
and  be  well  proportioned  for  strength.  Simplicity  of  construction  is 
desirable.  The  great  loss  of  time  on  a  job  due  to  faulty  operation  of 
internal-combustion  engines  and  to  delays  for  repairing  broken 
chains,  bolts,  gears,  and  other  pieces,  requires  the  elimination  of  as 
many  parts  as  practicable.  The  cost  of  repairs  depends  a  great  deal 
upon  the  skill  and  care  of  the  operator.  Comparatively  little  time 
is  consumed  in  moving  from  one  drain  to  another. 

While  it  is  manifestly  impracticable  to  make  a  hard  and  fast  rule 
which  the  landowner  may  apply  in  selecting  a  trenching  machine 
foT  his  particular  needs,  the  following  general  statements  may  be  of 
assistance. 

If  a  landowner  expects  to  install  100  rods  of  tile  drain  in  soil  which 
would  require  picking,  but  which  contains  no  rock,  he  would  be 
justi^ed  in  buying  a  ditching  plow  costing  as  much  as  $20.  If  he 
proposes  to  construct  1,500  rods  of  tile  drain  in  soil  free  from  rock 
and  large  roots,  the  landowner  can  well  afford  to  purchase  a  horse- 
drawn  ditching  plow  costing  from  $250  to  $300 ;  and  if  it  be  assumed 
that  the  owner  can  sell  his  machine,  when  his  ditching  is  completed, 
for  $100,  he  would  be  justified  in  purchasing  such  a  machine  for  the 
construction  of  1,000  rods  of  drain.  For  the  installation  of  as  much 
as  5,000  rods  of  drain  in  a  soil  free  from  rock  and  large  roots,  the 
purchase  of  a  power-driven  trenching  machine  costing  as  much  as 
$1,500  probably  would  be  justified,  on  the  assumption  that  the 
machine  could  subsequently  be  sold  for  one-half  its  original  cost. 
Very  economical  results  are  often  to  be  obtained  where  several  land- 
owners unite  in  the  purchase  of  such  a  trenching  machine  as  is  most 
suitable  for  their  combined  work. 

Machines  costing  over  $1,800  are  suitable  for  contractors,  owners 
of  large  plantations,  and  others  having  an  unusual  amount  of' trench, 
ing  to  do.  However,  landowners  who  have  at  least  5,000  rods  of 
drain  to  construct  and  who  intend  to  buy  a  power  tractor,  should 
investigate  the  suitability  of  some  trencher  having  a  detachable 
tractor  that,  when  separated  from  the  digging  apparatus,  would  fulfiU 
the  purposes  of  any  other  tractor. 
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CONCLUSIONS. 

In  comparing  the  real  costs  of  different  machines  and  implements 
one  must  consider  not  only  the  purchase  price  and  the  operating  cost 
for  fuel,  oil,  and  labor,  but  also  repairs,  interest  on  the  investment, 
and  depreciation.  The  interest  on  $20  invested  in  a  plow  is  not  large, 
repairs  will  cost  little,  and  the  implement  will  last  many  years. 
For  a  $3,000  excavator  the  interest  charge  would  be  $180  per  year 
at  6  per  cent,  depreciation  might  be  $450  or  more  per  year,  and 
repairs  would  be  considerable.  Operating  expenses  and  repair  costs 
depend  largely  upon  the  amount  of  work  done,  but  interest  and  de- 
preciation continue  whether  the  machine  is  in  operation  or  stands 
idle.  Therefore  the  owner  of  an  expensive  machine  must  keep  it 
busy  a  large  part  of  the  time  if  his  investment  is  to  be  profitable. 

On  large  jobs  costly  excavators  may  profitably  be  employed,  but 
an  inexpensive  tool  may  be  most  economical  for  work  that  can  well 
be  done  a  little  at  a  time  when  men  and  teams  regularly  employed 
on  the  farm  might  otherwise  be  idle.  One  of  the  greatest  advan- 
tages of  the  large  machines,  from  the  farmer's  viewpoint,  is  that  the 
work  is  done  rapidly;  from  a  contractor's  viewpoint  there  is  often 
great  advantage  in  using  only  a  few  men,  as  the  employment  of  large 
numbers  often  involves  labor  difficulties.  The  larger  machines  can 
be  used  most  advantageously  where  the  drains  are  long  and  parallel. 

Work  is  slow  and  costly  in  caving  soil,  in  boiling  quicksand,  and 
in  sticky  gumbo.  Large  stones  and  roots  cause  annoyance  and  delay, 
and  if  in  large  quantity  may  make  hand  spading  the  cheapest  iriethod 
of  excavation. 

The  cost  data  given  on  the  preceding  pages  must  be  used  with 
extreme  caution,  principally  because  the  kind  and  condition  of  the 
soil  and  the  skill  of  the  operator  affect  the  cost  so  greatly.  The 
quality  of  the  work  also  depends  upon  the  carefulness  and  experi- 
ence of  the  operator.  Each  purchaser  must  consider  the  limits  of 
the  work  he  will  have  to  do  and  the  conditions  to  be  encountered, 
then  determine  what  machine  will  best  meet  the  requirements  as  a 
whole. 
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Contribution  from  the  Bureau  of  Entomology.  L.  O.  Howard,  Chief. 

HYDROCYANIC-ACID    GAS    AGAINST    HOUSEHOLD 

INSECTS.' 

By  L.  O.  HowAED,  Entomologist  and  Chief  of  Bureau,  and  G.  H.  Popenoe, 
Entomological  Assistant. 

INTRODUCTION. 

The  purpose  of  this  bulletin  is  to  enable  the  reader  to  use  hydro- 
cyanic-acid gas  safely  and  effectively  as  a  means  of  destroying  the 
various  insect  pests  of  the  household,  such  as  bedbugs,  fleas,  cock- 
roaches, ants,  clothes  moths,  and  carpet  beetles. 

By  way  of  caution  it  should  be  stated  at  the  outset  that  hydro- 
cyanic-acid gas  is  extremely  poisonous  and  is  fatal  to  human  beings 
if  breathed  in  any  quantity,  while  the  chemicals  used  in  generating 
the  gas — sodium  cyanid  or  potassium  cyanid  and  sulphuric  acid — 
are  also  very  poisonous,  the  cyanid  being  necessarily  fatal  if  only  a 
small  piece  be  eaten  and  the  sulphuric  acid  burning  badly  when  com- 
ing in  contact  with  the  skin.  Special  attention  is  called  to  the  full 
discussion  of  this  subject  on  pages  6  to  8,  under  the  heading  "  The 
cyanid  and  gas  a  deadly  poison."  The  chemicals  Tnust  he  handled 
with  the  greatest  care  and  th0  fumigation  process  must  not  he  under- 
taken  until  it  is  thormighly  understood  in  every  particular. 

Hydrocyanic-acid  gas  has  been  for  more  than  20  years  one  of  the 
most  effective  known  fumigants  in  use  against  noxious  insects.  It 
has  a  wide  range  of  applicability,  including  the  control  of  scale  in- 
sects on  citrus  and  nursery  stock  and  the  fumigation  of  greenhouses 
and  cold  frames,  and  it  is  a  standard  remedy  against  insects  in  mills 
and  warehouses.^     As  a  fumigant  against  household  insects  it  has 

1  A  revision  of  Circular  No.  163  of  the  Bureau  of  Entomology. 

a  Entomologists  have  long  noticed  that  insects  vary  greatly  in  their  susceptibility  \.o 
cyanid  fumes.  The  ordinary  killing  bottle  used  in  making  collections  contains  cyanid  of 
potassium,  or  cyanid  of  sodium,  covered  with  plaster  of  Paris,  which  the  fumes  of  the 
cyanid  penetrate.  Certain  weevils,  especially  hard-bodied  forms,  will  frequently  be  left 
overnight  in  a  cyanid  bottle  and  recover  after  being  removed.  It  has  been  noticed  also 
that  In  greenhouses  certain  Insects  recover  after  fumigation  with  hydrocyanic-acid  gas. 
10614°— 16 
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been  in  use*.sifree  i898\^nd['h^s  proved  so  uniformly  effective  for  this 
purpo§e*Ts4;eari'prqj?erly>applied  that  in  spite  of  its  extremely  poison- 
ous jchaXaCler  H  has'lalmost  entirely  replaced  other  and  less  poisonous 
ga«^*^'  I^fftkaild  mice  are  also  killed  by  its  use,  and  it  fortunately 
hafe' the-*i[§ect'of  first  causing  these  animals  to  rush  out  from  their 
holes  tiJft©  the  open,  so  that  the  subsequent  annoyance  of  dead  rats 
•ai^d'.  mice  in  walls  and  under  floorings  is  not  experienced.  The 
absence  of  any  bleaching  or  tarnishing  tendency  when  pure  materials 
are  used  is  also  a  strong  point  in  its  favor. 

MATERIALS  USED  IN  THE  FUMIGATION  PROCESS  AND  THEIR 

PROPORTIONS. 

In  the  formation  of  hydrocyanic-acid  gas  for  the  purposes  of 
fumigation  sulphuric  acid  in  a  diluted  form  is  permitted  to  act  on 
either  sodium  cyanid  or  potassium  cyanid.  In  the  resulting  reaction 
hydrocyanic-acid  gas  is  liberated,  while  the  remainder  of  the  salt 
unites  with  the  sulphuric  acid  to  form  sodium  or  potassium  sulphate, 
nonpoisonous  compounds.  Up  to  the  year  1909  cyanid  of  potassium 
was  used, almost  entirely  for  this  purpose,  but  since  that  time  c^-anid 
of  sodium  has  taken  the  place  of  potassium  cyanid  and  the  latter  is 
not  now  easily  obtainable.^  Sodium  cyanid  in  its  pure  form  liberates 
nearly  a  third  more  hydrocyanic- acid  gas  per  pound  than  does  cyanid 
of  potassium  and  is  a  satisfactory  substitute  for  potassium  cyanid. 
Its  slightly  greater  cost  is  balanced  by  the  larger  yield  of  gas. 
Cyanid  of  sodium  is  now  being  manufactured  in  special  1-ounce 
molds  for  fumigation  purposes. 

1  Carbon  bisulphid  has  sometimes  been  recommended  as'  a  substitute  for  hydrocyanic-acid 
gas.  The  extreme  inflammability  of  this  substance,  however,  and  the  explosiveness  of  its 
vapor  when  confined  render  it  perhaps  less  available,  and  the  danger  in  its  use  more  than 
counteracts  the  danger  to  human  beings  from  hydrocyanic-acid  gas.  It  has  been  found, 
moreover,  that  hydrocyanic-acid  gas  is  much  more  effective  for  the  control  of  all  groups 
of  household  insects,  with  the  exception  of  the  beetles,  than  is  the  other  fumigant. 

2  Should  potassium  cyanid  be  obtainable,  and  used  in  the  fumigation,  1  fluid  ounce  of 
commercial  sulphuric  acid  (about  1.84  sp.  gr.,  or  66°  Baum6)  diluted  with  3  fluid  ounces 
of  water  (to  increase  the  bulk  of  the  liquid  and  insure  complete  chemical  action)  and  1 
ounce  of  high-grade  (98  per  cent)  cyanid  of  potassium  must  be  used  for  every  100  cubic 
feet  of  space.    The  formula  per  hundred  cubic  feet,  therefore,  is  as  follows  : 

Potassium  cyanid  (98  per  cent). avoirdupois  ounce —       1 

Commercial   sulphuric  acid fluid  ounce —       1 

Water fluid  ounces —       3 

Potassium  cyanid  was  formerly  obtainable  in  various  technical  grades,  ranging  be- 
tween 40  per  cent  and  98  to  100  per  cent  actual  cyanid,  the  remainder  being  an  inert 
salt,  usually  sodium  carbonate  or  sodium  chlorid,  which  Is  of  no  value  in  fumigation  and 
in  the  case  of  sodium  chlorid  is  a  positive  detriment,  as  this  substance,  acted  upon  by 
sulphuric  acid,  produces  hydrochloric  acid,  which  decomposes  the  hydrocyanic-acid  gas 
In  cases  of  extreme  adulteration  as  much  as  60  per  cent  of  the  fumigant  may  be  decora 
posed  in  this  manner,  resulting  In  inferior  efifectiveness  and  tending  to  tarnish  polished 
metal  surfaces  exposed  to  the  gas.  If  chemically  pure  cyanid  Is  used  little  tarnishing 
results. 


IIYPEOCYAKTC-ACID   GAS   AGAINST    HOUSEHOLD  INSECTS.  3 

In  the  use  of  sodiium  cyanicl  the  grade  known  as  "  98  to  99  per 
cent "  ^  should  be  procured,  and  combined  with  the  other  materials 
according  to  the  following  formula  :  ^ 

Sodium  cyuiiid avoirdupois  ounce.-       1 

Sulphuric  acid __fluid  ounces—       li 

Water do 3 

Tn  thivS  combination  sufficient  sulphuric  acid  is  added  to  liberate 
completely  the  excess  hydrocyanic  acid  in  the  sodium  cyanid,  since 
in  the  use  of  this  chemical  a  greater  amount  of  sulphuric  acid  is 
necessary  for  the  complete  exhaustion  of  the  cyanid. 

For  loosely  constructed  frame  houses  the  foregoing  amounts  may 
be  doubled  for  each  100  cubic  feet.  The  cyanid  costs  from  25  to  50 
cents  a  pound,  and  the  sulphuric  acid  (thick  or  more  sirupy  com- 
mercial brand)  about  4  cents  a  pound. 

The  purity  of  the  cyanid  and  sulphuric  acid  to  the  degree  indicated 
is  essential  to  the  success  of  the  fumigation. 

Druggists  and  other  retail  dealers  generally  have  in  stock  only 
impure  grades  of  sodium  cyanid,  used  for  other  technical  purposes 
but  unsuitable  for  fumigation  on  account  of  the  greater  or  less  per- 
centage of  sodium  chlorid  (common  salt)  and  other  adulterants 
contained.  The  presence  of  salt,  as  noted  in  relation  to  potassium 
cyanid  (see  footnote^,  p.  2),  greatly  reduces  the  amount  of  hydro- 
cyanic-acid gas  given  off,  and  it  is  therefore  highly  important  to 
insist  on  the  best  commercial  grade  of  sodium  cyanid,  known  as 
98-99  per  cent,  containing  51  per  cent  cyanogen,  such  as  is  manu- 
factured especially  for  fumigation  purposes.  The  greater  amount  of 
cyanogen  (available  hydrocyanic-acid  gas)  in  cyanid  of  sodium 
necessitates  the  use  of  a  correspondingly  greater  amount  of  acid,"  as 
indicated  in  the  formula  for  sodium  cyanid. 

DIRECTIONS  FOR  FUMIGATION. 

Before  beginning  the  fumigation  the  house  must  be  vacated.  It  is 
not  necessary  to  remove  any  of  the  furniture  or  household  belongings 
unless  of  polished  nickel  or  brass,  which  may  tarnish  a  little.  Liquid 
or  moist  foods,  as  milk,  meats,  or  other  larder  supplies  that  are  not 
dry  and  might  absorb  the  gas,  should  be  removed  from  the  house. 
All  fires  should  be  put  out;  for  while  the  gas  will  not  burn  at  the 
dilution  employed  in  fumigation,  it  is  as  well  to  take  no  risks. 

The  cubic  contents  of  each  room  on  each  floor  should  be  carefully 
computed  and  a  tabular  statement  prepared,  such  as  the  one  given 

1  This  grade  was  formerly  known  as  128-130  per  cent  cyanid,  since  an  equal  amount 
by  weight  of  chemically  pure  sodium  cyanid  liberates  33  per  cent  more  hydrocyanic-acid 
gas  than  does  pure  potassium  cyanid,  and  this  was  expressed  by  designating  the  pure  sodium 
cyanid  as  133  per  cent. 

2  For  rapid  work  it  may  be  stated  that  in  either  of  the  foregoing  formulas,  where  the 
cyanid  is  weighed  out  in  pounds  avoirdupois,  the  same  proportions  may  l)e  used  as 
expressed  in  the  formulas,  the  acid  and  water  being  measured  in  pints. 
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below,  designating  for  each  floor  and  the  different  rooms  the  capacity 
and  the  amount  of  water,  acid,  and  cyanid  needed. 


Table  designating  rooms,  capacity,  and  amounts  of  chemicals. 

Floor. 

Room. 

Cubic 
feet. 

Water. 

Acid. 

Cyanid. 

Fourth        

Garret 

Front 

17,000 
2,800 
1,400 
2,200 

15,500 
2,200 
2,000 

14,400 
2,400 
2,900 
1,200 
2,000 
1,800 

Fl.oz. 

210 
84 
42 
66 

165 
66 
60 

132 
72 
87 
36 
60 
54 

Fl.oz. 
70 
28 
14 
22 
55 
22 
20 
44 
24 
29 
12 
20 
18 

Avd.oz. 
70 

28 

Third 

Middle 

Back 

14 

22 

Front 

55 

Second           

Middle 

Back 

22 

20 

Parlor...    . 

44 

First                                                    

Middle 

Dining 

Servant's 

HaU 

24 

"Ra^NATnftTit. 

29 
12 
20 

[Kitchen 

18 

Total            

37,800 

1,138 

378 

378 

The  house  is  prepared  for  treatment  by  seeing  that  all  the  win- 
dows are  closed  and  calked,  if  of  loose  construction,  with  wet  paper 
or  cotton  batting  tucked  tightly  into  the  crevices.  Gummed  paper 
strips  are  obtainable  for  this  purpose  and  may  be  pasted  over  the 
crevices  in  the  doors  and  windows,  making  the  room  practically 
gas-tight.  As  the  building  must  be  aired  by  opening  the  windows 
from  the  outside,  those  selected  to  be  opened  should  be  examined 
to  see  that  they  pull  down  easily,  and  if  too  high  to  be  reached  from 
the  ground  should  be  provided  with  strong  cords  reaching  to  the 
ground  that  they  may  be  easily  opened  from  below.  They  should  be 
opened  before  closing  for  the  last  time  in  order  to  test  the  strength 
of  the  cord  and  should  not  be  pasted  up  or  calked.  The  fireplace 
flues  in  the  different  rooms  should  be  stuffed  with  paper  and  the  reg- 
isters closed.  Carpets  and  rugs  should  be  cleared  away  from  the 
floor  as  far  as  possible  to  prevent  their  being  burned  should  the 
acid  spatter  or  boil  over. 

For  generators,  stoneware  or  crockery  jars  having  a  capacity  of  4 
gallons  are  preferable  and  may  be  used  with  a  charge  of  up  to  3 
pounds  of  cyanid.  One  of  these  vessels  should  be  placed  in  each 
room,  with  the  exception  of  large  rooms  requiring  a  charge  of  more 
than  3  pounds  of  cyanid,  when  the  charge  may  be  divided.  One 
vessel  will  suffice  for  each  3,000  or  4,000  cubic  feet,  preferably  the 
former  amount.  Under  each  of  these  vessels  a  larger  vessel  or  a 
rather  thick  carpeting  of  old  newspapers  should  be  placed,  and  care 
must  be  exercised  to  see  that  none  of  the  vessels  is  cracked,  on 
account  of  the  danger  of  breakage  from  the  heat  generated  by  the 
process.  Deep  vessels  are  more  satisfactory  for  the  experiment  than 
the  washbasins  often  used,  but  the  latter  are  always  available  and 
will  serve  the  purpose.     Deeper  vessels  give  greater  depth  to  the 
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water  and  acid  and  accelerate  the  chemical  action,  and  there  is  less 
danger  of  spattering.  Whenever  the  room  is  of  such  size  that  much 
more  than  3  pounds  of  cyanid  must  be  employed  for  it,  it  is  perhaps 
better  to  make  two  charges  of  half  size  for  such  room. 

PROCESS  OF  FUMIGATION. 

In  the  process  of  generating  the  gas  the  water  may  be  measured 
in  a  glass  beaker  indicating  ounces,  or,  for  convenience,  in  a  pint  cup, 
and  poured  into  the  generators.  The  acid,  measured  in  the  same 
receptacle,  is  then  slowly  and  gently  poured  into  the  water  to  avoid 
splashing  or  boiling.  For  all  ordinary  purposes  IJ  pints  of  the  acid 
and  3  pints  of  water  are  sufficient  for  each  pound  of  sodium  cyanid. 
The  add  should  never  he  placed  in  the  generators  frst^  as  advised  hy 
some  writers^  since  experience  shows  that  this  is  dangerous^  spatter- 
ing being  almost  certain  to  follow.  When  the  acid  is  poured  into  the 
water  in  the  jar  an  ebullition  of  vapor  sometimes  arises.  Consider- 
able heat  is  also  developed  by  the  addition  of  the  acid. 

When  the  cyanid,  which  previously  should  be  broken  into  pieces 
the  size  of  an  e^gg^  is  finally  dropped  into  the  combined  acid  and 
water  mixture  bubbling  takes  place  similar  to  that  produced  by  a 
red-hot  iron  dipped  into  cold  water.  The  generation  of  hydrocyanic- 
acid  gas,  the  most  poisonous  gas  in  common  use,  begins  at  once. 
The  gas  is  colorless  and  has  an  odor  which  has  been  likened  tO'  that 
of  peach  kernels.  This  odor  is  decidedly  metallic,  like  that  produced 
by  striking  two  pieces  of  metal  together,  or  of  metal  against  stone. 
If  the  fumes  are  inhaled  in  any  considerable  quantity  they  are  almost 
certain  to  prove  fatal;  hence  the  necessity  of  extreme  care  and  the 
advisability  of  the  presence  of  two  intelligent  operators  in  this  work. 
It  is  even  advisable,  especially  when  the  first  fumigation  is  under- 
taken, that  one  who  has  had  experience  with  this  method  of  fumi- 
gation be  present  to  give  directions. 

The  measuring  and  preparation  of  the  water  and  acid  in  the  fumi- 
gating jars  should  be  undertaken  in  a  room  with  a  tile  or  concrete 
floor  if  possible,  as  the  strong  acid  used  is  apt  to  injure  wooden  floors 
or  carpets  should  spilling  occur.  The  jars  may  then  be  distributed 
to  the  different  rooms  and  a  bag  containing  the  requisite  cyanid 
placed  by  the  side  of  each. 

The  house  is  now  in  readiness  to  be  fumigated.  Coats  and  hats 
and  everything  needed  outside  must  be  removed,  and  preferably  two 
persons  should  then  go  to  the  top  of  the  house,  taking  different  rooms 
on  the  same  floor  to  expedite  the  process,  and  place  the  bags  contain- 
ing the  cyanid  gently  into  the  vessels  to  receive  them.  The  chemical 
action  will  begin  at  once,  but  the  gas  will  not  rise  to  any  extent  for 
a  few  seconds  or  a  quarter  of  a  minute,  and  there  is  ample  time  to 
leave  the  room  quickly  without  danger  of  breathing  the  gas.    Having 


6  farmers'  bulletin  699. 

finished  the  garret  or  top  floor,  the  operators  should  pass  rapidly  to 
the  next,  and  so  on  to  the  basement,  making  their  exit  through  the 
lower  door  to  the  street. 

Hydrocyanic- acid  gas  is  lighter  than  air,  and  consequently  rises; 
therefore  the  operation  must  be  begun  at  the  top  of  the  house. 

The  house  should  be  locked  from  the  outside  and,  if  necessary,  a 
warning  sign  put  up  to  caution  against  entrance. 

The  preparation  of  the  different  rooms,  getting  their  cubic  con- 
tents, placing  the  vessels,  and  preparing  the  charges,  in  a  house  of  the 
size  indicated  in  the  foregoing  table,  will  take  from  two  to  three 
hours,  and  this  much  time  must  be  allowed  for.  The  house  should 
remain  closed,  for  the  gas  to  become  fully  generated  and  do  its  work, 
for  from  4  to  6  hours  at  least — preferably,  however,  and  to  get  the 
greatest  efficiency,  for  24  hours. 

Better  results  are  claimed  for  a  warm  temperature,  say,  70°  F.  or 
above,  than  in  a  temperature  as  low  as  50°  F.  or  below.  Under  50° 
most  insects  become  torpid,  and  the  effective  action  of  the  chemical 
will  be  diminished,  especially  in  very  low  temperatures. 

At  the  close  of  the  operation  the  doors  may  be  opened  and  the 
windows  lowered  or  opened  from  the  outside,  and  after  an  hour's 
airing  the  house  may  be  entered,  if  no  strong  odor  of  gas  is  detected, 
and  opened  up  even  more  thoroughly,  if  possible,  to  allow  a  complete 
airing  for  several  hours.  The  house  should  not  be  reinhabited  until 
all  traces  of  the  odor  of  the  gas  have  disappeared.  This  odor,  as 
stated  before,  has  been  compared  to  that  of  peach  kernels. 

The  contents  of  the  generating  jars  should  be  poured  into  the 
sewer  trap,  or  disposed  of  in  some  place  where  they  will  not  be  a 
source  of  danger,  and  the  jars  thoroughly  cleaned. 

THE  CYANID  AND  GAS  A  DEADLY  POISON. 

In  the  use  of  hydrocyanic-acid  gas  for  household  fumigation  we 
must  not  for  a  single  instant  lose  sight  of  the  fact  that  we  are  dealing 
with  one  of  the  most  poisonous  substances  known ;  that  the  accidental 
eating  of  a  small  portion  of  cyanid  will  necessarily  be  fatal;  and 
that  the  inhalation  of  a  few  breaths  of  the  gas  will  asphyxiate,  and, 
if  rescue  be  not  prompt,  have  a  fatal  termination.  It  is  much  better, 
therefore,  if  fumigation  be  contemplated,  to  put  the  work  in  the 
hands  of  some  one  who  has  had  experience,  if  such  a  person  be 
available;  if  not,  to  consider  carefully  all  the  recommendations  and 
precautions  in  this  bulletin  and  become  thoroughly  familiarized  with 
them  before  undertaking  the  experiment. 

While  the  writers  thus  strongly  emphasize  the  dangerous  and  even 
fatal  qualities  of  this  gas  when  breathed  by  human  beings,  it  is 
worthy  of  remark  that  in  the  thousands  of  operations  which  have 
been  carried  on  with  this  gas  in  different  parts  of  the  world  only 
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three  cases  of  fatal  accidents  to  human  beings  have  been  recorded. 
These  were  due  to  extreme  carelessness  in  its  use.  In  one  case  the 
operator  went  back  into  the  house  after  having  dropped  the  bags 
and  closed  the  building  for  some  time.  The  abundant  experience 
which  has  been  gained  by  the  different  members  of  the  force  of  the 
Bureau  of  Entomology  and  many  others  in  the  fumigation  of  dwell- 
ing houses  has  demonstrated  that  all  danger  is  easily  overcome  by 
care  in  conducting  the  operation.  In  all  the  house-fumigation  work 
which  has  been  done  during  the  last  10  years  no  accident  has 
occurred,  except  in  one  or  two  instances  the  burning  of  rugs  in 
attempting  to  set  off  charges  in  too  small  vessels  and  a  case  of  head- 
ache where  a  few  whiffs  of  much  diluted  gas  had  been  accidentally 
breathed. 

It  follows,  from  what  we  have  just  said,  that  there  may  be  danger 
from  fumigating  one  house  in  a  row  of  houses  separated  only  by 
party  walls,  the  other  houses  being  inhabited.  Unnoticed  cracks  in 
,a  wall  would  admit  the  poisonous  gas  to  the  neighboring  house.  In 
such  a  case  a  householder  must  consult  his  neighbors.  In  isolated 
houses,  however,  with  the  precautions  indicated,  the  operation  will  be 
a  safe  one.  The  fact  that  birds  resting  on  the  ridge  of  houses  in  which 
the  gas  was  being  liberated  have  been  killed  by  the  ascending  fumes 
indicates  also  that  where  the  house  to  be  fumigated  immediately  ad- 
joins a  higher  structure  to  which  the  gas  may  possibly  gain  entrance 
there  may  be  some  danger  to  the  occupants  of  the  higher  structure. 

Single  apartments  or  rooms  in  buildings  should  not  he  fumigated 
except  when  the  whole  building  can  be  vacated  during  the  operation. 
In  case  of  contiguous  houses  of  loose  construction  an  arrangement 
should  be  made  so  that  the  adjoining  houses  also  may  be  vacated 
during  fumigation} 

In  handling  the  acid  great  care  should  be  used  in  pouring  it  from 
the  bottle  and  in  putting  it  into  the  vessels  to  avoid  spattering  on  the 
hands  or  face,  since  it  will  burn  rapidly  through  the  skin,  and  should 
it  spatter  into  the  eyes  would  cause  serious  inflammation  or  loss  of 
sight,  or  if  on  the  clothing  it  would  burn  a  hole  in  the  garment. 
Should  a  drop  fly  to  the  hands  or  face,  bathe  the  part  promptly  and 
freely  in  water,  and  the  same  also  for  garments  or  the  carpet.  It  is 
further  desirable  to  have  at  hand  a  bottle  of  ammonia  to  neutralize 
the  acid  should  it  spatter  on  clothing. 

The  handling  of  the  dry  cyanid  is  not  accompanied  by  any  danger 
if  there  be  no  open  wound  on  the  hand,  but  it  is  advisable  to  wear  an 
old  pair  of  gloves  in  breaking  up  the  cyanid  and  putting  it  into  the 

*  One  of  the  fatalities  mentioned  in  a  preceding  paragraph  resulted  from  the  fumiga- 
tion of  a  basement  in  an  apartment  house  not  only  without  seeing  that  these  apartments 
nnd  the  entire  building  were  vacated  and  closed  during  the  operation,  but  without  even 
warning  the  occupants  in  the  apartments  above. 
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sacks,  these  gloves  to  be  afterwards  burned.  The  fact  that  the 
cyanid  has  a  superficial  resemblance  to  sugar  adds  to  the  danger  of 
keeping  it  about  the  premises,  and  it  is  much  better  at  once  to  bury 
deeply  or  throw  down  the  sewer  trap  any  left-over  cyanid. 

SUMMARY  OF  METHOD. 

The  general  directions  for  treatment  may  be  briefly  summarized  as 
f  ollow^s : 

(1)  Prepare  tabular  statement  designating  room  capacity  and 
amount  of  chemicals  for  each  compartment  and  secure  the  chemicals 
and  vessels  for  generating  the  gas. 

(2)  Arrange  for  the  opening  of  doors  and  windows  from  the  out- 
side at  the  conclusion  of  the  fumigation  and  close  all  registers,  fire- 
places, and  other  openings.  Do  necessary  calking  and  remove 
carpets  and  rugs  and  moist  food  material  and  any  metallic  objects 
which  are  likely  to  be  tarnished. 

(3)  Place  the  generating  vessels  in  each  room  with  a  thick  carpet- 
ing of  old  newspapers  under  each. 

(4)  Break  up  the  cyanid  out  of  doors  and  place  it  in  thin  paper 
sacks  containing  charges  suited  to  the  amounts  to  be  used  in  the 
different  rooms. 

(5)  Measure  into  each  of  the  generating  jars  the  proper  amount 
of  water  and  afterwards  add  the  acid  slowly  in  the  proper  amount 
to  each  of  the  jars. 

(6)  Take  the  cyanid  in  bags  in  a  basket  and  place  the  bags  con- 
taining the  proper  amount  alongside  of  the  generating  jars  in  each 
room. 

(7)  Start  at  the  top  of  the  house  and  place  the  cyanid  gently, 
so  as  not  to  spatter,  into  each  jar  and  quickly  leave  the  room.  As 
soon  as  the  upper  floor  is  finished  go  to  the  next  lower,  and  pass  in 
this  manner  from  floor  to  floor  until  the  basement  is  reached  and  exit 
is  made  through  the  lower  door.  If  tw^o  persons  w^ork  together  in 
this  operation  they  should  both  be  on  the  same  floor  together,  taldng 
different  rooms. 

(8)  The  following  day,  or  after  the  completion  of  the  fumigation, 
open  the  windows  and  doors  from  the  outside  and  let  the  house 
ventilate  for  an  hour  before  entering  it. 

(9)  After  the  house  is  thoroughly  ventilated  and  the  odor  of  the 
gas  has  disappeared,  empty  the  jars  in  a  safe  place,  preferably 
through  the  sewer  trap,  and  wash  them  thoroughly  and  repeatedly 
before  using  them  for  any  household  purpose. 
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